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© Oligopeptides of formula (!): 
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where R 1 -R 5 are various organic groups, and A represents a group of formula -NH-or -(CH2) n -. in which n 
represents an integer of from 1 to 3. have renin-inhibitory activity and are particularly suitable for oral 
administration. They may be prepared by condensing their component amino acids or lower oligopeptides 
using conventional peptide synthesis reactions. 
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NEW RENIN-INHIBITORY OLIGOPEPTIDES, THEIR PREPARATION AND THEIR USE 



The present invention relates to a series of new oligopeptides which have renin-inhibitory and. hence, 
hypotensive activities, and which are thus of particular value in the treatment of hypertension induced by 
failures in the renin-angiotensin system of the mammalian, especially human, body. The invention also 
relates to the preparation of such compounds and to their use in such treatment. The oligopeptides of the 

5 present invention include in their peptide chain a unit derived from the amino acid commonly knowa-as-. 
cyclostatine, whose formal name is (3S, 4SM-amino-5<yclohexyl-3-hydroxypentanoic acid and which is 
also sometimes referred to as "ACHPA", or from an analogue thereof. 

There is considerable evidence that reduction of elevated blood pressure reduces the risks of morbidity 
and mortality. Elevated blood pressure (hypertension) can be caused by a variety of factors and a large 

w number of drugs is available for the treatment of hypertension, the drug of choice being dictated in large 
measure by the cause of the hypertension. 

One of the factors known to play a role in the onset of hypertension in the mammalian body is an 
oligopeptide known as angiotensin II. Angiotensin I is a polypeptide formed by the action of renin upon a 
plasma protein, and this is converted to angiotensin II by the action of ACE (angiotensin converting 

15 enzyme). Angiotensin II causes constriction of the arterioles and can produce hypertension. Hypertension of 
this type can be reduced by reducing the plasma concentration of angiotensin I or II, which, in turn, can be 
achieved by inhibiting the activity of renin. The number of available drugs having this type of inhibitory 
activity is very limited, and, to date, no such drug is commercially available. 

A variety of peptide derivatives having this type of activity is known. Those prior art compounds 

20 believed to be closest to the compounds of the present invention, in that they are based upon the rather 
uncommon amino acid statine and analogues thereof, are disclosed in EP-A 155 809, EP-A 184 855 and 
EP-A 186 977. Various other prior art discloses other polypeptides having renin-inhibitory activities, but 
which have some other amino acid unit in place of the cyclostatine unit, which is one of the critical features 
of the compounds of the present invention, for example US Patent No. 4 698 329 and EP-A 228 192. 

25 We have now discovered a series of peptide derivatives having a very marked ability to inhibit the 
activity of renin, which ability is believed to be significantly better than that of the prior art compounds. 

Certain of the compounds of the invention resemble certain of those disclosed in EP-A 155 809, 
although this European Patent Publication also discloses many other compounds which are not relevant to 
the present invention. However, the compounds of the present invention differ from those of EP-A 155 809 

30 primarily in the nature of the groups at the nitrogen terminal end and at the carboxy terminal end of the 
oligopeptide chain. The compounds of the present invention differ from those of EP-A 1 84 855 primarily in 
the nature of the groups at the nitrogen terminal end of the oligopeptide chain. The compounds of the 
present invention differ from those of EP-A 186 977 primarily in the nature of the group at the nitrogen 
terminal end and also to some extent in the nature of the group at the carboxy terminal end of the 

35 oligopeptide chain. The compounds of the present invention differ from those of EP-A 228 192 in the nature 
of other units in the polypeptide chain. 

The compounds of the present invention have, in general, a higher inhibitory activity against renin, 
much improved absorption when administered by the oral route, lower toxicity, better and stronger enzyme 
specificity and better water solubility than the compounds of the prior art. These advantages suggest that 

40 the compounds of the present invention will be of outstanding value in the treatment of disorders in the 
mammalian body arising from an imbalance in the level of renin in the blood. In particular, it is well known 
that the oral route is the preferred route of administration for drugs, particularly where (as with the drugs 
with which the present invention is concerned) drugs are intended for self-administration by the patient, 
generally over a long period of time. However, a serious disadvantage common to almost all of the known 

45 renin-inhibitory oligopeptides, including most of those mentioned in the previous paragraph, is that, in 
practice, it is necessary to administer them by parenteral routes, e.g. by injection, as suppositories or even 
by inhalation. This applies even in those cases where the compounds have been suggested for oral use. 
since it has subsequently been found that, except for those of EP-A 228 192, they either are. insufficiently 
stable to enzymes, e.g. esterases, present in the digestive system or are inadequately absorbed from the 

so stomach and/or intestines or both. Of course, the poor stability is expected with oligopeptides, as the 
mammalian digestive system is specifically designed to break down compounds of that type. Consequently, 
even if the compounds can be administered orally, such high doses are necessary in order to make up for 
poor absorption and/or losses caused by digestion as to make oral administration impractical. 
The compounds of the present invention are thus those compounds of formula (I): 
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15 



wherein: 



R 1 represents a Ci -C6 alkyl group, a Ct -C6 aikyl group having at least one substituent selected from 
nitrogen-containing heterocyclic groups having from 5 to 8 ring atoms and groups of formula (II); 



20 



R6 



-N 



(II) 



25 



R7 



in which Ft 6 and R 7 are the same or different and each represents a hydrogen atom, ad -Ce alkyl group, 
an aryl group, an aralkyi group or a C3 -C« cycloalkyl group. 

30 or a nitrogen-containing heterocyclic group having from 5 to 8 ring atoms or, when A represents a group of 
formula -(CH2) n )-. a group of formula (II), as defined above; 

R 2 represents a cyclohexyl group, a phenyl group, a phenyl group having at least one substituent selected 
from substituents (a), defined below, a naphthyl group or a naphthyl group having at least one substituent 
selected from substituents (a), defined below; 
35 R 3 represents an aromatic heterocyclic group having from 5 to 14 ring atoms, a phenyl group, a phenyl 
group having at least one substituent selected from substituents (a), defined below, or a C1 -Ce alkyl group; 
R 4 represents a Ci -Ce alkyl group or a Ct -Cs alkyl group having at least one substituent selected from 
hydroxy groups, heterocyclic groups having from 5 to 14 ring atoms and groups of formula (III): 



45 




(III) 



*' 

in which R 8 and R 9 are the same or different and each represents a hydrogen atom or a Ci -C* alkyl 
group; 

i 

*50 R 5 represents a hydrogen atom or a Ct -Ca alkyl group; 

A represents a group of formula -NH-or -(CHz) n in which n represents an integer of from 1 to 3; 
said heterocyclic groups and nitrogen-containing heterocyclic groups having from 1 to 5 ring hetero-atoms 
selected from nitrogen, oxygen and sulphur hetero-atoms and being unsubstituted or having at least one 
substituent selected from substituents (a) and substituents (b); 
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substituents (a): Ci alkyl groups. C- -& alkoxy groups, Ci -C? aliphatic carboxylic acyl groups. C» -C? 
aliphatic carboxylic acyloxy groups, aromatic carboxylic acyl groups, aromatic carboxylic acyloxy groups. Ci 
-C7 aliphatic carboxylic acylamino groups, aromatic carboxylic acylamino groups, heterocyclic-carbonyl 
groups, provided that any such heterocyclic-carbonyl substituent is not itself substituted by a substituted 

5 heterocyclic or heterocyclic-carbonyl group, arylalkenoyl groups in which the afkenoyl part is C3 -Cz, 
haloalkyi groups (such as the trifiuoromethyl group), halogen atoms, nitro groups, cyano groups, amino 
groups, Ct -O alkylamino groups, dialkylamino groups in which each alkyl part is C» -Ci. alkylcarbamoyl 
groups in which the alkyl part is Ci -C4, dialkylcarbamoyl groups in which each alkyl part is Ci -C*. 
alkoxycarbonyloxy groups in which the alkoxy part is C1-C4. heterocyclic groups provided that any such 

10 heterocyclic substituent is not itself substituted by a substituted heterocyclic or heterocycliccarbonyl group, 
carboxy groups and esters and amides of said carboxy groups, the aromatic parts of said aromatic acyl, 
acyloxy and acylamino groups being Ce -Cx> carbocyclic aryl groups which are unsubstituted or have at 
least one substituent selected from Ct -C< alkyl groups. Ci -Ci alkoxy groups and halogen atoms; 

15 

substituents (b) : aryl groups and oxygen atoms; 

said aryl groups and the aryl parts of said aralkyl groups are C6 -C« carbocyclic aryl groups which are 
20 unsubstituted or have at least one substituent selected from substituents (a), defined above, provided that, 
where said substituent (a) is a group containing .an aryl group, this is not itself substituted by another group 
containing a substituted aryl group; and 

the alkyl parts of said aralkyl groups have from 1 to 4 carbon atoms; 
and pharmaceutical^ acceptable salts thereof. 

25 

The invention also provides the use for the manufacture of a medicament for the treatment or 
prophylaxis of angiotensin-induced hypertension in a mammal, which may be human or non-human, of a 
compound of formula (I) or a pharmaceutical^ acceptable salt thereof. 

The invention also provides a composition for the treatment of angiotensin-induced hypertension in a 
30 mammal, which may be human or non-human, which comprises a compound of formula (I) or a 
pharmaceutical^ acceptable salt thereof in admixture with a pharmaceutical ly acceptable carrier or diluent. 

The compounds of the invention may be prepared by reacting together two compounds, one having a 
terminal carboxy group or reactive derivative thereof and the other having a terminal amino group or 
reactive derivative thereof, under conditions conventional for peptide synthesis, said two compounds 
35 corresponding to the fragments derivable by cleavage of any one of the peptide bonds marked a, j9 and y 
in the following formula (I) and, where A is a group -NH-, between that group and the adjacent carboxy 
group: 



40 
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50 
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CH 2 CH 2 CH 2 R 4 

I I I / 

Rl_C-A-CH-C-a-NH-CH-C-e-NH-CH-CH-CH 2 -C--Y-N 

II II II | II \ 

0 0 .0 OH 0 R 5 



(in which R 1 -R 5 and A are as defined above). 

Where R 1 , R 3 or substituent (a) represents an alkyl group containing from 1 to 6 carbon atoms, this may 
be a straight or branched chain alkyl group and examples include the methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl. sec-butyl, t-butyl, pentyl. isopentyl, neopentyl, sec-pentyl, t-pentyl, hexyl, isohexyl, 2-methylbutyl 
and 1 ,2-dimethylbutyl groups. Of these, we prefer alkyl groups containing from 1 to 4 carbon atoms. In 
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particular, where R 1 represents a substituted alkyl group, we prefer the methyl, ethyl, propyl and butyl 
groups, of which the methyl group is most preferred, the substituents being as defined below. Where FT 
represents an unsubstituted alkyl group, we prefer the methyl, ethyl, propyl, isopropyl. butyl, isobutyl. sec- 
butyl and t-butyl groups, of which the t-butyl group is most preferred. Where R 3 represents an alkyl group, 
s we prefer the methyl, ethyl, propyl, isopropyl, butyl and isobutyl groups, of which the isopropyl group is 
most preferred. 

R 4 or R 5 represents an alkyl group containing from 1 to 8 carbon atoms, this may be a straight or 
branched chain alkyl group and examples include the methyl, ethyl, propyl, isopropyi/butyl. isobutyl. sec- 
butyl, t-butyl, pentyl. isopentyl, neopentyl. sec-pentyl, t-pentyi, hexyl, isohexyl, 2-methylbutyl. 1 ,2-dimethyl- 

70 butyl, heptyl and octyl groups. Where R A represents a substituted alkyl group, we prefer the methyl, ethyl, 
propyl, butyl, 2-methylbutyl, 1 ,2-dimethylbutyl and 2,3-dimethylbutyl groups, of which the ethyl and propyl 
groups are most preferred, the substituents being as defined below. Where R d represents an unsubstituted 
alkyl group, we prefer the propyl, isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl, isopentyl. methylbutyl 
(e.g. 2-methylbutyl or 1 -methylbutyl), hexyl, isohexyl, methylpentyl (e.g. 2-methylpentyl or 3-methylpentyi), * 

15 heptyl, isoheptyl and octyl groups, of which the 2-methylbutyl and hexyl groups are most preferred. 

Where R 5 represents an alkyl group, it is preferably the same alkyl group as is represented by R 4 . and 
is more preferably a Od -Ce alkyl group, e.g. a butyl, isobutyl. pentyl. isopentyl or hexyl group. However. R 5 < 
most preferably represents a hydrogen atom. 

Where R 6 or R 7 represents an alkyl group, it contains from 1 to 6 carbon atoms and is preferably a C< - 

20 C* alkyl group. Examples of such groups include the Ci -Ce alkyl groups represented by R\ R 3 or 
substituent (a) and exemplified above, more preferably the methyl, ethyl, propyl, isopropyl, butyl and 
isobutyl groups. 

Where R 1 represents an alkyl group having at least one heterocyclic group as a substituent or 
represents a heterocyclic group, the heterocyclic group has from 5 to 8 ring atoms of which from 1 to 5 are 

25 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms. at least one being a nitrogen 
atom. The heterocyclic group is attached to the remainder of the molecule (i.e. the alkyl group of R 1 on 
which it is a substituent or the group -CO-A-) through its nitrogen atom or through one of its nitrogen atoms. 
The heterocyclic group may itself be substituted or unsubstituted, and, if substituted, the substituents are 
selected from substituents (a) and substituents (b) f defined above. Such heterocyclic groups may be 

30 aromatic or non-aromatic in character. 

Where such a group is an aromatic heterocyclic group, this is a heterocyclic group (as defined above) 
having aromatic character, i.e. a group having from 5 to 8 ring atoms of which from 1 to 5. preferably from 1. 
to 4 more preferably from 1 to 3, are nitrogen, oxygen or sulphur hetero-atoms, and at least one is a 
nitrogen atom, and it may be monocyclic or bicyclic, preferably monocyclic. Preferably, it has from 5 to 7. 

35 more preferably 5 or 6, ring atoms, of which from 1 to 3 are such hetero-atoms. Examples of such aromatic 
heterocyclic groups include the pyrrolyl, pyrazolyl, oxazolyl, isoxazolyl. thiazolyl, isothiazolyl, imidazolyl, 
pyridyl, pyrimidinyl, pyridazinyl and pyrazinyl groups. The more preferred aromatic heterocyclic groups are 
the imidazolyl and pyridyl groups. Such groups may be unsubstituted or may have at least one of the 
substituents (a) and/or (b), defined above. Preferred such substituents are the alkyl, halogen and alkoxy 

40 substituents, e.g. as exemplified below. 

Where the heterocyclic group, or, indeed, any other substituted group referred to herein, is substituted, 
there is, in general, no particular limitation on the maximum number of substituents possible except that 
dictated by the number of substitutable positions (e.g. 5 for pyridyl, 3 for imidazolyl. 4 for pyrimidinyl); 
however, in particular circumstances (as described more fully below in relation to substituents generally) 

45 steric constraints may dictate that less than this maximum number of substituents may be present. In 

practice, most substituted heterocyclic groups employed in compounds of this type will normally have from * 
1 to 5, more commonly from 1 to 3. substituents. 

Where R 1 represents an alkyl group having a non-aromatic heterocyclic group as a substituent or itself 
represents a non-aromatic heterocyclic group, this has from 5 to 8 ring atoms, of which from 1 to 5, more a 

50 preferably from 1 to 3 and most preferably 1 or 2, are hetero-atoms selected from nitrogen, oxygen- and 
sulphur atoms, at least one being a nitrogen atom. The most preferred heterocyclic groups contain 5 or 6 
ring atoms and most preferably 1 or 2 of these atoms are nitrogen atoms and 0 or 1 of these atoms are 
selected from oxygen atoms and sulphur atoms. The non-aromatic heterocyclic group may be a fully 
saturated ring or it may be an unsaturated ring, provided that the unsaturation is not aromatic in character. 

55 Specific examples of preferred non-aromatic heterocyclic groups include the piperidyl (including the 1 - 
piperidyi group known as "piperidino"), pyrrolidinyl (e.g. 1-pyrrolidinyl), morpholinyl (including the mor- 
pholino group), thiomorpholinyl (including the thiomorpholino group), oxazolidinyl (including 1-oxazolidinyl). 
isoxazolidinyl (including 1 -isoxazolidinyl), thiazolidinyl (including 1-thiazoIidinyl), imidazoiidinyl (including 1- 
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imidazolidinyl) and piperazinyl (including 1-piperazinyl). Such a ring may be unsubstituted or may have at 
least one substituent selected from substituents (a) and/or (b) defined above. The preferred substituents are: 
Ci -C* alkyl groups, such as those exemplified above in relation to R\ R 3 or substituent (a); C* -C* alkoxy 
groups, such as the methoxy, ethoxy, propoxy, isopropoxy, butoxy and isobutoxy groups; phenyl groups, 

s which may be unsubstituted or may themselves have one or more of substituents (a), for example the 
phenyl, methoxyphenyl, chlorophenyl. fluorophenyl, trifluoromethyiphenyl and toiyl groups, especially the 
phenyl, 2-and 4-methoxy phenyl, 2-and 4-chiorophenyI, 2-and 4-fluorophenyl, 3-trifluoromethylphenyl and 2- 
and 4-tolyl groups; aromatic heterocyclic groups, such as those exemplified above in relation to the 
aromatic heterocyclic groups which may be represented by or included in the groups represented by R 1 

w and which, of course, may themselves be unsubstituted or substituted as defined above, provided that, 
where they are substituted, they are not further substituted by heterocyclic groups; aralkyl groups, in which 
the alkyl part is Ci -Ci and the or each aryl part is as defined above, for example the benzyl and benzhydryl 
groups; aralkyloxycarbonyl groups, in which the aralkyl part may be any one of those aralkyl groups 
exemplified below in relation to R 6 and R 7 . especially the benzyloxycarbonyl group; C2 -Cs alkoxycarbonyl 

15 groups, in which the alkoxy part may be any one of those exemplified below in relation to substituent (a), 
especially the ethoxycarbonyl and butoxycarbonyl groups; alkylcarbamoyl groups in which the alkyl part has 
from 1 to 4 carbon atoms, for example a methylcarbamoyl, ethylcarbamoyi. propylcarbamoyl or butylcar- 
bamoyl group; oxygen atoms, representing an oxo substituent; arylalkenoyi groups, in which the aryl part 
may be any one of those exemplified above and the alkenoyi part is a C3 -C?, preferably C3 -C*. alkenoyl 

20 group, preferably a propenoyl group, for example the cinnamoyt group, which may itself be substituted, and 
this applies generally to arylalkenoyi groups which may be represented by substituent (a); aliphatic acyl 
groups, such as those exemplified below in relation to substituent (a) (especially as substituents on nitrogen 
hetero-atoms); and (also especially as substituents on nitrogen hetero-atoms) heterocyclic-carbonyl groups, 
including those exemplified below in relation to substituent (af and others, such as the nicotinoyl and 

25 isonicotinoyl groups. The maximum number of substituents is as described generally above in relation to 
aromatic heterocyclic groups. 

Where R 6 . R 7 or substituent (b) represents an aryl group, this is a carbocyciic aryl group having from 6 
to 1 4. preferably from 6 to 10, ring carbon atoms and which may be unsubstituted or have at least one of 
the substituents (a), defined above. Examples of the unsubstituted aryl groups are the phenyl, indenyl 

30 (which may be 2-, 3-. 4-, 5-. 6-or 7-indenyl) and naphthyl (1-or 2-naphthyl) groups. Where such aryl 
groups are substituted, they may be any of the groups, e.g. phenyl, indenyl and naphthyl groups, 
exemplified as unsubstituted aryl groups, and have at least one of the substituents (a), as exemplified 
herein. Preferred substituents for aryl groups are: Ci -C* alkyl groups, e.g. the methyl, ethyl, propyl, 
isopropyi, butyl, isobutyl, sec-butyl and t-butyi groups; halogen atoms, e.g. the fluorine, chlorine, bromine 

35 and iodine atoms; G -C* alkoxy groups, e.g. the methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy. 
sec-butoxy and t-butoxy groups; C2 -Cs alkoxycarbonyl groups, i.e. groups containing a Ci -C4 alkoxy group, 
such as those alkoxy groups exemplified above; the trifluoromethyl group; the amino group; the cyano 
group; or the nitro group. Where R 6 or R 7 represents an aryl group, preferably only one is such an aryl 
group, and the preferred aryl group is the phenyl group. 

40 Where R 6 or R 7 represents an aralkyl group, the aryl part thereof is a carbocyciic aryl group having from 
6 to 14, preferably from 6 to 10 and more preferably 6. ring carbon atoms and which may be unsubstituted 
or have at least one of the substituents (a), defined above. Examples of the unsubstituted aralkyl groups are 
the benzyl, phenethyl, benzhydryl and phenylpropyl (e.g. 2-phenytpropyl or 3-phenylpropyl) groups. Where 
such aralkyl groups are substituted, they may be any of the groups, e.g. benzyl, phenethyl. benzhydryl and 

45 phenylpropyl groups, exemplified as unsubstituted aralkyl groups, and have at least one of the substituents 
(a), as exemplified herein. Preferred substituents for aralkyl groups are as illustrated above^in relation to 
substituted aryl groups. 

Where R 6 or R 7 represents a C3 -Ca cycloalkyl group, this may be, for example, the cyclopropyl. 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl group, preferably the cyclohexyl group. 

so Where R 3 represents an aromatic heterocyclic group, this is a heterocyclic group (as defined above) 
having aromatic character, i.e. a group having from 5 to 14 ring atoms of which from 1 to 5, preferably from 
1 to 4 more preferably from 1 to 3, are nitrogen, oxygen or sulphur hetero-atoms. and it may be monocyclic 
.or polycyclic (e.g. .bicyclic). Preferably, it has from 5 to 10, more preferably 5 or 6. ring atoms, of which 
from 1 to 3 are such hetero-atoms. Included amongst the preferred aromatic heterocyclic groups are 

55 bicyclic groups comprising a benzene ring fused to a heterocyclic ring (the heterocyclic ring then preferably 
having 5, 6 or 7 ring atoms of which from 1 to 3 are said hetero-atoms). Examples of such aromatic 
heterocyclic groups include the furyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, imidazolyl, pyridyl, pyrazinyl, 
benzofuryl, benzothienyl, indolyl, benzothiazolyl, benzimidazolyi, quinolyl and isoquinolyl groups. Such 
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groups may be unsubstituted or may have at least one of the substituents (a) and or (b) defined above. 
Preferred such substituents are those specified above in relation to the aromatic heterocyclic groups which 
may be represented by or included in the group represented by R 1 . The maximum number of such 
substituents is generally also as described above in relation to such groups. 

5 Where R* represents an aikyl group substituted by a heterocyclic group, this may be any of the 
heterocyclic groups exemplified above in relation to R* and/or R 3 , preferably a morpholinyl, thiomorpholinyl, 
pyrrolidinyl, piperazinyl, piperidyl, imidazolyl or pyridyi group, which may be unsubstituted or substituted as 
defined above and e.g. as exemplified above in relation to substituents on aromatic heterocyclic groups. 
In all of the above heterocyclic groups, we prefer those groups which have 1 . 2 or 3 hetero-atoms. and, 

10 where the heterocyclic group can or must contain a nitrogen atom, the group preferably contains said 
nitrogen atom and 0, 1 or 2 other hetero-atoms selected from nitrogen, oxygen and sulphur atoms, more 
preferably, the heterocyclic group has 5 or 6 ring atoms, of which one or two are nitrogen and optionally 
another one is oxygen or sulphur. 

Where R* represents the aforementioned group of formula (III), the groups R 8 and R 9 may be as * 

is exemplified above in relation to the same groups which may be represented by R 6 and R 7 . 

Where A represents a group of formula -{CH2) n -. n may be any one of the integers 1, 2 and 3, but is 
most preferably 1 . & 

Where substituent (a) represents an alkoxy group, this may be a straight or branched chain alkoxy 
group having from 1 to 4 carbon atoms, and examples include the methoxy, ethoxy, propoxy, isopropoxy. 

20 butoxy. isobutoxy, sec-butoxy and t-butoxy groups. 

Where substituent (a) represents an aliphatic acyl group, this is preferably a Cz -Cs aliphatic acyl group, 
and may be a straight or branched chain group, whose carbon chain may be saturated or unsaturated. It is 
preferably a Cz -Cs alkanoyl group or a C3 -C5 alkenoyl or aikynoyl group. Examples of such groups include 
the acetyl, propionyi. butyryl, isobutyryl, valeryi, isovaleryl, pivaloyl. acryloyl. propioloyl, methacryloyi, 

25 crotonoyl and isocrotonoyl groups. 

Where substituent (a) represents an aromatic acyl group, this is preferably an arylcarbonyl group in 
which the aryl part is as defined above, preferred such groups are the benzoyl and naphthoyl groups, which 
may be unsubstituted or have one or more of substituents (a), defined above. Examples include the 
benzoyl, r>nitrobenzoyl, 1 -naphthoyl and 2-naphthoyl groups. 

30 Where substituent (a) represents a heterocyclic acyl group, this is preferably a heterocyclic-carbonyl 
group where the heterocyclic part is as defined above. More preferably, the heterocyclic part has 5 or 6 ring 
atoms, of which one or two are nitrogen and optionally another one is oxygen or sulphur. Preferred such 
groups include the piperidylcarbonyl (e.g. piperidinocarbonyl), pyrrolidinyicarbonyl (e.g. 1-and 2-pyrroKdinyl- 
carbonyl, especially the prolyl and N-substituted prolyl groups, e.g. N-t-butoxycarbonyl-prolyl and N- 

35 benzyloxycarbonyl-prolyl groups), morpholinyicarbonyl (e.g. morpholinocarbonyl), oxazoiidinylcarbonyl (e.g. 
1-oxazolidinylcarbonyl), thiazolidinylcarbonyl (e.g. 1-thiazolidinylcarbonyl), imidazoljdinylcarbonyl (e.g. 1- 
imidazolidinylcarbonyi), piperazinylcarbonyl (e.g. 1-piperazinylcarbonyl) and perhydro-1 ,4-thiazinylcarbonyi 
(more commonly known as thiomorpholinylcarbonyl, e.g. thiomorpholinocarbonyl) groups. 

Where substituent (a) represents an aliphatic carboxylic acyloxy group, this has from 1 to 7 carbon 

40 atoms, more preferably from 2 to 6 carbon atoms, for example the formyloxy. acetoxy, propionyloxy, 
butyryloxy, isobutyryioxy, valeryloxy, isovaleryloxy, pivaloyloxy, hexanoyloxy and heptanoyloxy groups. 

Where substituent (a) represents an aromatic carboxylic acyloxy group, the aromatic part may be any 
one of those aryl groups exemplified above but is preferably a phenyl group which may be unsubstituted or 
have one or more substituents, for example the benzoyloxy or £-nitrobenzoyioxy groups. 

45 Where substituent (a) represents an C1 -Cr aliphatic acylamino group, this is more preferably such a 

group having from 2 to 5 carbon atoms, such as the formamido, acetamido, propionamido, butyramido. * 
isobutyramido. valeramido, isovaleramido, pivaloylamino, hexanoylamino and heptanoylamino groups. 

Where substituent (a) represents an aromatic carboxylic acylamino group, the aromatic part may be any 
one of those aryl groups exemplified above but is preferably a phenyl group which may be unsubstituted or g 

so have one or more substituents, for example the benzoylamino or g-nitrobenzoylamino groups. 

Where substituent (a) represents a halogen atom, this may be the fluorine, chlorine, bromine or iodine 
atom. 

Where substituent (a) represents a mono-or dialkylamino group in which the or each alkyl part is a C1 - 
C* alkyl group, it may be, for example the methyiamino, ethylamino, propylamino, isopropylamino. 
55 butylamino. isobutylamino, sec-butylamino. " dimethylamino, methyl(ethyl)amino, diethylamino. 
dipropylamino, diisopropylamino, dibutylamino, methyl(butyl)amino, ethyl(butyl)amino or diisobutylamino 
group. 

Where substituent (a) represents a mono-or dialkylcarbamoyl group in which the or each alkyl part is a 
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C« -C* alkyl group, it may be. for example the methylcarbamoyl, ethylcarbamoyl. propy (carbamoyl, 
isopropylcarbamoyl, butylcarbamoyl, isobutylcarbamoyi, sec-butylcarbamoyl, di methylcarbamoyl. methyl- 
(ethyl)carbamoyl, diethylcarbamoyl, dipropylcarbamoyl, diisopropyicarbamoyl, di butylcarbamoyl, methyl- 
(butyl)carbamoyl, ethyl (butyl)carbamoyl*or di isobutylcarbamoyi group. 

Where substituent (a) represents an alkoxycafbonyloxy group in which the aikoxy part is Ci -C*. this is a 
C2 -Cs alkoxycarbonyl group, e.g. the methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycar- 
bonyl, butoxycarbonyl. isobutoxycarbonyl. sec-butoxycarbonyl or t-butoxycarbonyl group. 

Where substituent "fa) represents a heterocyclic group, this may be any one of the heterocyclic groups 
exemplified above in relation to R\ R 3 or R\ provided that any such heterocyclic substituent is not itself 
substituted by a heterocyclic group. 

Specific examples of groups which may be represented by R ! include thfc 1-pyrrolidinyl. piperidino. 2- 
methylpiperidiho. 3-methylpiperidino, 4-methylpiperidino, 2-ethyipiperidino, 3-ethoxycarbonylpiperidino, 4- 
benzylpiperidino, morpholino, 2,6-dimethylmorpholino, thiomorpholino, 1 -piperazinyl. 4-methy 1-1 -piperazinyl, 
4-benzy 1-1 -piperazinyl, 4-ethoxycarbonyM -piperazinyl, 4-pheny 1-1 -piperazinyl, 4-pyridyl-1 -piperazinyl (2-. 3- 
or 4-pyridyl), 4-(4-fluorophenyl)-1-piperazinyl, 4-(4-chlorophenyl)-1 -piperazinyl, 4-(2-chlorophenyl)-1- 
piperazinyl, 4-(3-chlorophenyl)-1 -piperazinyl, 4-{2-methoxyphenyl)-1 -piperazinyl, 4-(2-methylphenyl)-l - 
piperaziny I. 4-(2-pyrimidiny I)-1 -piperazinyl. 4-(4-trifluoromethylpheny I)- 1 -piperazinyl, 4-(3-trif luoromethyl- 
phenyl)-1 -piperazinyl. amino, methylamino. ethylamino. propylamino. isopropylamino. dimethylamino. 
diethylamino, dipropylamino, diisopropyiamino, methylbutylamino, dibutylamino, diisobutylamino. ben- 
zyiamino, phenethylamino, 2-{4-chlorophenyl)ethyiamino. t-butyl, N-methyl-N-cyclohexyiamino. N-methyl-N- 
benzylamino, N-ethyl-N-benzyiamino, N-isopropyl-N-benzylamino, N-methyl-N-(4-methylbenzyl)amino, 1- 
pyrrolidinylmethyl, piperidinomethyl, 1-piperidinoethyl, 2-methylpiperidinomethyl, 3-methylpiperidinomethyi. 
4-methylpiperidinomethyi, 2-ethylpiperidinomethyl. 3-ethoxycarbonylpiperidinomethyl. 3-piperidinylmethyl, 

1- morphoiinoethyl, morpholinomethyl, 2.6-dimethylmorpholinomethyi. thiomorpholinomethyl, 1 -thiomor- 
pholinoethyl. 2-morphoiinoethyl. 3-morpholinopropyl. 2-thiomorphoIinoethyl, 3-thiomorpholinopropyl, 1- 
piperazinylmethyl, 4-methy 1-1 -piperazinylmethyl, 4-benzy 1-1 -piperaziny Imethy I, 4-ethoxycarbony1-1-- 
piperazinylmethyl. 4-phenyM -piperazinylmethyl, 4-(2-methoxyphenyl)-1 -piperazinylmethyl, 4-<3-methox- 
yphenyl)-! -piperazinylmethyl, 4-(4-methoxyphenyl)-1 -piperazinylmethyl, 4-(4-chlorobenzhydry l)-1 - 
piperazinylmethyl, 4-(2-pyrimidinyl)-1 -piperazinylmethyl, 4-pyridyl-1 -piperazinylmethyl (2-, 3-or 4-pyridyl), 4- 
(3-trifluoromethylphenyl)-1 -piperazinylmethyl, 4-(4-fluorophenyl)-1 -piperazinylmethyl, 4-(4-chlorophenyl)-1 - 
piperazinylmethyl, 4-(2-chlorophenyl)-1 -piperazinylmethyl. 4-(3-chlorophenyl)-1 -piperazinylmethyl, 4-benzy I- 
piperidinomethyl, 1 -t-butoxycarbonyl-2-pyrrolidinyl, 2-pyrrolidinyi. 1 -benzyloxycarbonyl-2-pyrrolidinyl, 
aminomethyl, methylaminomethyl, ethylaminomethyl, propylaminomethyl. 2-aminoethyl, 
phenylaminomethyl, benzylaminomethyl, 2-benzylaminoethyl, isopropyiaminomethyl, N.N- 
dimethylaminomethyl, N,N-diethy I aminomethyl. N,N-dipropylaminomethy!. N.N-diisopropylaminomethyl, N- 
methyl-N-butylaminomethyl, N.N-dibutylaminomethyl, N.N-diisobutylaminomethyl, N-methyl-N-cyclohex- 
ylaminomethyl. N,N-dicyclohexylaminomethyl. N-methylN-benzylaminomethyl, N-ethyl-N-ben- 
zylaminomethyl, N-isopropyl-N-benzylaminomethyl. N-methyl-N-phenethylaminomethyl, 
phenethyiaminomethyl, N-methyl-N-phenylaminomethyl, N-methyl-N-(4-chlorophenyl)aminomethyl t N-ethyl- 
N-phenylamtnomethyl. N-methyl-N-<4-methoxybenzyl)aminomethyl, N-methyl-N-<4-chlorobenzyl)- 
aminomethyl, N-methyl-N-(4-methylbenzyl)aminomethyl, N-ethyl-N-{4-methylbenzyl)aminomethyl, 3- 
piperidyl, 1-benzytoxycarbonyl-3-piperidyl, 1 -morpholinopropyl, 1-morphollnobutyl. 1 -pyrrol idinylethy I, l-(4- 
methyl-1 -piperazinyl)ethyl, 1 -{4-phenyM -piperazinyl)ethyl and 1 -benzyloxycarbony l-3-piperidylmethy I 
groups. 

Specific examples of groups which may be represented by R 2 include the cyclohexyl, phenyl, 2- 
fluorophenyl, 2-trifluoromethylphenyl, 2,3,4.5,6-pentafluorophenyl, 1-naphthyl, 2-naphthyl and 4-methox- 
yphenyl groups. 

Specific examples of groups which may be represented by R 3 include the 2-furyl, 2-thienyl. 2-pyridyl, 
3-pyridyl. 4-pyridyl, phenyl, 2-fIuorophenyl, 2-trifluoromethylphenyl. 5-isoxazolyI. 4-thiazolyt. 4-oxazolyl. 4- 
methyl-5-thiazoiyl. 5-imidazolyl, 3-indolyl, 4-fluoro-3-indolyl, methyl, ethyl, propyl, isopropyl. butyl and 
isobutyl groups. 

Specific examples of groups which may be represented by R 4 include the 3-(dimethylamino)propyl, 3- 
(diethylamino)propyl, 2-{diethylamino)ethyl, 2-(dimethylamino)ethyi. 2-{1-pyrrolidinyl)ethyl, 2-piperidinoethyl, 

2- morpholinoethyl. 2-thiomorpholinoethyl. 2-(1-methyl-2-pyrrolidinyl)ethyl, 2-(l-ethyl-2-pyrrolidinyl)ethyl, 1- 
ethyl-2-pyrrolidinylmethyl, 2-(4-methyl-1-piperazinyl)ethyl t 4-piperidylmethyl, 1-ethyl-3-piperidyl, 1-benzyl-4- 
piperidyl, 2-{4-ethoxycarbonyM-piperazinyl)ethyl, 2-(4-phenyl-l-piperazinyl)ethyl, 2-(1-piperazinyl)ethyl. 2- 
[4-(2-pyridyl)rl-piperazinyl]ethyl, 2-{4-benzyl-l-piperazinyl)ethyl, 3-morpholinopropyl, 3-morphoIinobutyl. 3- 
(2-methylpiperidino)propyI. 2-{2-ethoxycarbonyl-l-pyrrolidinyl)ethyl, 2-(2-carbamoyl-1-pyrroiidinyi)ethyI. 2-(2- 
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propylcarbamoyl-1 -pyrrolidinyl)ethyl. 2-morpholinopropyl. 3-(2-oxo-1 -pyrrolidinyl)propyI. 2-(2-oxopiperidino)- 
ethyl, 2-(2-oxomorpholino)ethyi.. 1-hydroxymethyl-2-methylbutyl, 2-pyridylmethyl. 2-(2-pyridyl)ethyl. 2-<5- 
imidazolyl)ethyl ( 2-(l-imidazolyi)ethyl, 2-(2,6-dimethylmorpholino)ethyL 1-methyl-2-piperidinoethyl, 1-methyl- 
2-morpholinoethyl, 2-hydroxy-3-morpholinopropyl, 2-hydroxy-3-piperidinopropyl, 2-hydroxy-3-(4-methyM- 
piperazinyl)propyl, 1-(morpholinomethyl)-2-methylbutyl f l-(piperidinomethyl)-2-methylbutyl. 1-methylbutyl. 
methyl, ethyl, propyl, isopropyl. butyl, isobutyl, sec-butyl, pentyl. isopentyl, 2-methylpentyl, 3-methylpentyl. 
hexyl, isohexyl, heptyl, isoheptyi and octyl groups. 

Specific examples of groups which may be represented by R 5 include the hydrogen atom and the 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl. sec-butyl, pentyl, isopentyl, 1 -methylbutyl. 2-methyIbutyl, 2- 
methylpentyl, 3-methytpentyl. hexyl, isohexyl, heptyl, isoheptyi and octyl groups. 

The more preferred groups which may be represented by FV include the 1-pyrrolidinyl. piperidino. 
jnorpholino, 2,6-dimethyimorpholino, thiomorpholino. 4-methyM-piperazinyl, 4-phenyM-piperazinyl. 4-(2- 
pyridyl)-1-pipera2inyl f 4-(4-fluorophenyl)-1-piperazinyl, 4-(4-chlorophenyl)-l-piperazinyl, 4-(2-ch!orophenyl)- 

1- piperazinyl, 4-(2-methoxyphenyl)-1-piperazinyl. 4-(2-pyrimidinyl)-1-piperazinyl, diethylamino, methyl- 
butylamino, N-methyl-N-cyctohexylamino, N-methyl-N-benzylamino, 1-pyrrolidinylmethyl. piperidinomethyl,) 
morpholinomethyl, 2,6-dimethylmorphoIinomethyI, thiomorpholinomethyl. 1 -morpholinoethyl. 2-mor- 
pholinoethyl. 3-morpholinopropyl. 4-methyl-1-piperazinylmethyi. 4-phenyl-1-piperazinylmethyl, 4-(2-methox- 
yphenyl)-1-pipera2inylmethyl, 4-(4-chlorobenzhydryl)-1-piperazinylmethyl. 4-{2-pyrimidinyl)-l-piperazinyi- 
methyl. 4-(2-pyridyl)-1-piperazinylmethyl, 4-{4-fluorophenyl)-1-piperazinylmethyl. 4-(4-chlorophenyl)-l- 
piperazinylmethyl. 4-(2-chloropheny 1)-1 -piperazinylmethyl, 4-benzy Ipiperidinomethyl. N.N- 
dimethylaminomethyl, N t N-diethylaminomethyl, N-methyl-N-butylaminomethyl, N.N-diisobutylaminomethyl. 
N,N-dicyclohexylaminomethyl, N-methyl-N-cyclohexyiaminomethyl, N-methyl-N-benzyl aminomethyl. N- 
ethyi-N-benzylaminomethyl, N-isopropylN-benzylaminom ethyl and N-methyl-N-phenylaminomethyl groups. 

The more preferred groups which may be represented by R 2 include the phenyl and 1-naphthyl groups. 

The more preferred groups which may be represented by R 2 include the 2-thienyl, 5-isoxazolyl 4- 
thiazolyl, 5-imidazolyl. 3-indolyl and isopropyl groups. 

The more preferred groups which may be represented by R 4 include the 2-{1-pyrrolidinyl)ethyl. 2- 
piperidinoethyl. 2-morpholinoethyl, 3-morpholinopropyl, 2-morpholinopropyl, 3-(2-oxo-1 -pyrrolidinyl)propyl, 

2- methylbutyl, 1 -methy l-2-piperidinoethy I, 1 -(morpholinomethyi)-2-methyibutyI, 1 -(piperidinornethy l)-2- 
methylbutyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, pentyl, isopentyl, 2-methylpentyl, hexyl and 
isohexyl groups. 

R 5 preferably represents a hydrogen atom or a propyl group, more preferably a hydrogen atom. 
One class of compounds of the present invention are those compounds of formula (I) in which: 
R 1 represents a nitrogen-containing heterocyclic group having 5 or 6 ring atoms or a group of formula (II): 

R6 

/ 

-N (II) 
\ 

R7 



in which R 6 and R 7 are the same or different and each represents a hydrogen atoms and C» -C* alkyl 
groups; 

R 2 represents a cyclohexyl group, a phenyl group or a naphthyl group; _ 
R 3 represents an imidazolyl group, a thiazolyl group or an isoxazolyl group; 

R* represents a Ci -C* alkyl group having at least one substituent selected from heterocyclic groups having 
5 or 6 ring atoms and groups of formula (III): 



R8 



-N 



(III) 



in which R 8 and _R 9 are the same or different and each represents a hydrogen atom or a Ct -d alkyl 
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group; 

R5 represents a hydrogen atom: 
A represents a group of formula -CHr; 
s said heterocyclic groups and nitrogen-containing heterocyclic groups having from 1 to 3 ring hetero-atoms 
selected from nitrogen, oxygen and sulphur hetero-atoms; 
and pharmaceuticalfy acceptable salts thereof. 

Another preferred class of compounds of the present invention are those compounds of formula (I) in 
which: 

10 R 1 represents a C* alkyl group having at least one substituent selected from pyiidyl groups, non- 
aromatic nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (H): 



R* 

»s / 

-N (II) 
\ 

R7 

20 in which R 6 and R 7 ar the same or different and each represents a hydrogen atom, a Ci -Ce alkyl group, a 
phenyl group, an aralkyl group or a C3 -Cs cycioalkyl group; 

R 2 represents a phenyl group or a naphthyl group; 
R 3 represents an aromatic heterocyclic group having 5 or 6 ring atoms; 
25 R 4 represents a Ci -Ca alkyl group having at least one substituent selected from hydroxy groups, pyridyl 
groups, non-aromatic heterocyclic groups having 5 or 6 ring atoms and groups of formula (III): 



30 



35 



R8 

/ 

-N (III) 
\ 

R9 

in which R 8 and R 9 are the same or different and each represents a hydrogen atom or a Ci -Ce aikyl 
group; 

R 5 represents a hydrogen atom; 
40 A represents a group of formula -NH-; 

said heterocyclic groups and nitrogen-containing heterocyclic groups having from 1 to 3 ring hetero-atoms 

selected from nitrogen, oxygen and sulphur hetero-atoms; 

and pharmaceuticaily acceptable salts thereof. 

A still further class of compounds of the present invention are those compounds of formula (I) in which: 
45 R 1 represents a d-Ce alkyl group, a Ci -C2 alky! group having at least one substituent selected from 4 

nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 

R6 

/ 

-N (II) 
S 

R7 

55 in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a Ci -C6 alkyl group, 
an aralkyl group or a C3 -C7 cycioalkyl group. 

a nitrogen-containing heterocyclic group having 5 or 6 ring atoms or a group of formula (II). as defined 



50 
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above; 

R 2 represents a phenyl group, a phenyl group having at least one substituent selected from substituents (a), 
defined above, a naphthyl group or a naphthyl group having at least one substituent selected from 
substituents (a), defined above; 
s R 3 represents an aromatic heterocyclic group having from 5 to 10 ring atoms, a phenyl group, a* phenyl 
group having at least one substituent selected from substituents (a), defined above, or a Ci -C6 alkyl group; 
R 4 represents a Ci -C6 alkyl group or a Ci -C6 alkyl group having at least one substituent selected from 
hydroxy groups, pyridyl groups, imidazolyl groups, non-aromatic heterocyclic groups having 5 or 6 ring 
atoms and groups of formula (III): 

R8 

/ 

N (III) 
\ 

R9 

in which R 8 and R 9 are the same or different and each represents a hydrogen atom or a C« -Ce alkyl group; 



is 



20 R 5 represents a hydrogen atom; 

A represents a group of formula -(CH2) n -, in which n represents an integer of from 1 to 3; 

said heterocyclic groups and nitrogen-containing heterocyclic groups having from 1 to 3 ring hetero-atoms 

selected from nitrogen, oxygen and sulphur hetero-atoms; 

and pharmaceuticaliy acceptable salts thereof. 

25 A still further class of compounds of the present invention are those compounds of formula (I) in which: 
R 1 represents a Ct -Ce alkyl group having at least one substituent selected from pyridyl groups, non- 
aromatic nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 



R6 

30 / 

-N (II) 

\ 

R7 

35 

in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a C: -C6 alkyl group, 
a phenyl group, an aralkyl group or a C3 -C; cycloalkyl group, 



or a nitrogen-containing heterocyclic group having 5 or 6 ring atoms; 
40 R 2 represents a phenyl group, a phenyl group having at least one substituent selected from substituents (a), 
defined above, a naphthyl group or a naphthyl group having at least one substituent selected from 
substituents (a), defined above; 

R 3 represents an aromatic heterocyclic group having 5 or 6 ring atoms, a phenyl group, a phenyl group 
having at least one substituent selected from substituents (a), defined above, or a Ct -Ce aikyi group; 
45 R 4 represents a Ci -C6 alkyl group having at least one substituent selected from hydroxy groups, pyridyl 
groups, imidazolyl groups, non-aromatic heterocyclic groups having 5 or 6 ring atoms and groups of 
formula (III): 



50 / 

-N (III) 
\ 

- R9 

55 

in which R a and R 9 are the same or different and each represents a hydrogen atom or a Ci -C6 alkyt 
group; 
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R 5 represents a hydrogen atom; 

A represents a group of formula -NH-; 

said heterocyclic groups and nitrogen-containing heterocyclic groups having from 1 to 3 ring hetero-atoms 
selected from nitrogen, oxygen and sulphur hetero-atoms; 
5 and pharmaceutical! y acceptable salts thereof.. 

A still further class of compounds of the present invention are those compounds of formula (I) in which: 
FV represents a Ci -Ce alkyl group having at least one substituent selected from pyridyi groups, non- 
aromatic nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 



10 



15 



R6 

/ 

-N (II) 
\ 

R7 



in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a C« -Ck alkyl group, 
a phenyl group, an aralkyl group or a C3 -C7 cycioalkyl group: 



20 or a nitrogen-containing heterocyclic group having 5 or 6 ring atoms; 
R 2 represents a cyclohexyl group; 

R 3 represents an aromatic heterocyclic group having 5 or 6 ring atoms, a phenyl group, a phenyl group 
having at least one substituent selected from substituents (a), defined below, or a C1 alkyl group; 
R 1 represents a Ci -C6 alkyl group or a C1 -C* alkyl group having at least one substituent selected from 
25 hydroxy groups, pyridyi groups, imidazolyl groups, non-aromatic heterocyclic groups having 5 or 6 ring 
atoms and groups of formula (III): 



30 



-N 



(III) 



35 in which R* and R 9 are the same or different and each represents a hydrogen atom or a Ci -Cs alkyl 
group; 

R 5 represents a hydrogen atom: 

A represents a group of formula -NH-; 
40 said heterocyclic groups and nitrogen-containing heterocyclic groups having from 1 to 3 ring hetero-atoms 

selected from nitrogen, oxygen and sulphur hetero-atoms; 

and pharmaceutical ly acceptable salts thereof. 

A still further class of compounds of the present invention are those compounds of formula (I) in which: 

R 1 represents a Ci -Ce alkyl group having at least one substituent selected from non-aromatic nitrogen- 
45 containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 



so 



-N 



(ID 



R7 



in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a Ci -Cs alkyl group, 
a phenyl group, an aralkyl group or a C3 -C? cycioalkyl group. 

a pyridyi group or a non-aromatic nitrogen-containing heterocyclic group having from 5 to 8 ring atoms or, 
when A represents a group of formula -(Chb),,-. a group of formula (11), as defined above; 
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R 2 represents a cyclohexyl group, a phenyl group, a phenyl group having at least one substituent selected • 
from substituents (a), defined above, a naphthyl group or a naphthyl group having at least one substituent 
selected from substituents (a), defined above; 

R3 represents an aromatic heterocyclic group having 5 or 6 ring atoms, a phenyl group, a phenyl group 
having at least one substituent selected from the group consisting of substituents (a), defined above, or a C- 
-Cs alkyl group; 

R* represents a Ci -Cs alkyl group; 

R 5 represents a hydrogen atom or a Ct -Cs alkyl group; 

A represents a group of formula -NH-; 

said heterocyclic groups and nitrogen-containing heterocyclic groups* having from 1 to 3 ring hetero-atoms 
selected from nitrogen, oxygen and sulphur hetero-atoms; 
and pharmaceutically acceptable salts thereof. 

Preferred compounds of the present invention are as follows: 
1. Those compounds of formula (I), defined above, in which: 
R 1 represents a C3 -(V alkyl group, a Ci -C* alkyl group having at least one substituent selected from 
nitrogen-containing heterocyclic groups having from 5 to 8 ring atoms and groups of formula (II): 



R6 

/ 

-N (II) 
\ 

R7 

in which R e and R 7 are the same or different and each represents a hydrogen atom, a Ci -C* alkyl 
group, a phenyl group, an araikyl group or a Cs -C7 cycloalkyl group, 

or a nitrogen-containing heterocyclic group having from 5 to 8 ring atoms or. when A represents a group of 
formula -(CH2) n -, a group of formula (H), as defined above: 

R2 represents a cyclohexyl group, a phenyl group, a phenyl group having at least one substituent selected 
from substituents (a*), defined below, a naphthyl group or a naphthyl group having at least one substituent 
selected from substituents (a'), defined below: 

R* represents an aromatic heterocyclic group having from 5 to 10 ring atoms, a phenyl group, a phenyl 
group having at least one substituent selected from substituents (a'), defined below, or a O -Ca alkyl group; 
R* represents a Ci -Cs alkyl group or a Ci -Cs alkyl group having at least one substituent selected from 
hydroxy groups, heterocyclic groups having 5 or 6 ring atoms and groups of formula (III): 



-N 



(III) 



in which R 8 and R 9 are the same or different and each represents a hydrogen atom or a Ci -C* alkyl 
group; 

R 5 represents a hydrogen atom or a Ci -C6 alkyl group; 

A represents a group of formula -NH-or -(CHz) n -, in which n represents an integer of from 1 to 3; 
said heterocyclic groups and nitrogen-containing heterocyclic groups having from 1 to 3 ring hetero-atoms 
selected from nitrogen, oxygen and sulphur hetero-atoms and being unsubstituted or having at least one 
substituent selected from substituents (a') and substituents (b); * 
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substituents (a;): Ct -Ce alkyl groups. Ci -C< alkoxy groups, trifluoromethyl groups, halogen atoms, nitro 
groups, cyano groups, amino groups. Ci -& alkylamino groups, dialkylamino groups in which each alkyl 
part is Ci -C*, alkylcarbamoyl groups in which the alkyl part is Ci -C*. di alky (carbamoyl groups in which 
each alkyl part is Ct alkoxycarbonyloxy groups in which the alkoxy part is Ci -C*. heterocyclic groups, 
5 provided that any such heterocyclic substituent is not itself substituted by a substituted heterocyclic or 
heterocyclic-carbonyl group, carboxy groups and esters and amides of said carboxy groups; 

said aryl groups and the aryl parts of said aralkyl groups are C6 -Co carbocyclic aryl groups which are 
unsubstituted or have at least one substituent selected from substituents (a'), defined above; and 
10 the alkyl parts of said aralkyl groups have from 1 to 3 carbon atoms; 
and pharmaceutical^ acceptable salts thereof. 

2. Those compounds of formula (I), defined above, in which; 
R 1 represents a C3 or Ci alkyl group, a Ci -C* alkyl group having at least one substituent selected from 
nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II); 

is 

R* 

/ 

-N (II) 

20 ^ n 

R 7 

in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a Ct -C< alkyl 
group, a phenyl group, an unsubstituted aralkyl group or a C5 or cycloalkyl group, 

25 

or a nitrogen-containing heterocyclic group having 5 or 6 ring atoms or. when A represents a group of 

formula -(CH2) n -, a group of formula (II), as defined above; 

R 2 represents a cyclohexyl group, a phenyl group, or a naphthyl group; 

R3 represents an aromatic heterocyclic group having from 5 to 9 ring atoms, a phenyl group, a phenyl 
30 group having at least one substituent selected from substituents (a"), defined below, or a Cj alkyl group: 
R 4 represents a Ct -C6 alkyl group or Ci -Ce alkyl group having at least one substituent selected from 
hydroxy groups, heterocyclic groups having 5 or 6 ring atoms and groups of formula (HI): 



35 



40 



R8 

/ 

-N (III) 
\ 

R9 

in which R 8 and R g are the same or different and each represents a hydrogen atom, a methyl group or 
an ethyl group; 

R 5 represents a hydrogen atom: 
4 5 A represents a group of formula -NH-or -(CH2) n -, in which n represents an integer of from 1 to 3; 

said heterocyclic groups and nitrogen-containing heterocyclic groups having from 1 to 3 ring hetero-atoms 
selected from nitrogen; oxygen and sulphur hetero-atoms and being unsubstituted or having at least one 
substituent selected from substituents (a') and substituents (b); 



substituents (a*) : Ct *C* alkyl groups, Ct -C2 alkoxy groups, trifluoromethyl groups, halogen atoms, nitro 
groups, cyano groups, amino groups, Ci -C* alkylamino groups, dialkylamino groups in which each alkyl 
part is Ci -C2, alkylcarbamoyl groups in which the alkyl part is Ct -C<. dialkylcarbamoyl groups in which 
55 each alkyl part is Ct -C2, alkoxycarbonyloxy groups in which the alkoxy part is Ci -C*. heterocyclic groups, 
provided that any such heterocyclic substituent is not itself substituted by a substituted heterocyclic or 
heterocyclic-carbonyl group, carboxy groups and esters and amides of said carboxy groups; 



15 



0 274 259 



the aryl parts of said aralkyl groups are phenyl groups which are unsubstituted or have at least one 
substituent selected from substituents (a*), defined above; and 
the alkyl parts of said aralkyl groups have from 1 to 3 carbon atoms; 
and pharmaceutically acceptable salts thereof, 
s 3. Those compounds defined in 1, and 2 f above, in which n is 1. 

4. Those compounds of formula (l) t defined above, in which: 
R 1 represents a branched chain C3 or C* alkyl group, a Ci -C* alkyl group having at least one substituent 
selected from nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 



70 



R c 



-N 



(II) 



1S 



in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a C* -C* alkyl 
group, a phenyl group, an unsubstituted aralkyl group or a C5 or Cs cycloalkyl group, 

20 or a nitrogen-containing heterocyclic group having 5 or 6 ring atoms and combined through its nitrogen 
atom or a group of formula (II), as defined above; 
R 2 represents a cyclohexyl group, a phenyl group or a naphthyl group; 

R3 represents an aromatic heterocyclic group having from 5 to 9 ring atoms, a phenyl group or a C3 alkyl 
group; 

25 R* represents a Ci -C6 alkyl group or a C1 -Ce alkyl group having at least one substituent selected from 
hydroxy groups, heterocyclic groups having 5 or 6 ring atoms and groups of formula (ill): 



R8 



90 




(III) 



R9 

35 in which R 8 and R 9 are the same or different and each represents a hydrogen atom, a methyl group or 
an ethyl group; 

R s represents a hydrogen atom; 
A represents a group of formula -CH2-; 
40 said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms and being 
unsubstituted or having at least one substituent selected from substituents (a") and substituents (b), defined 
above; 

the 'aryl parts of said aralkyl groups are phenyl groups which are unsubstituted or have at least one 
45 substituent selected from substituents (a"), defined above; and the alkyl parts of said aralkyl groups have 

from 1 to 3 carbon atoms; 

and pharmaceutically acceptable salts thereof. 

5. Those compounds of formula (I), defined above, in which: 

R 1 represents a Ci -C* alkyl group having at least one substituent selected from pyridyl groups, non- 
so aromatic nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 



R< 



55 



-N 



(II) 



R J 
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in which R 6 and R 7 are the same or different and each represents a C- -C* alkyl group, a phenyl group, 
ah unsubstituted aralkyl group or a C5 or Ce cycloalkyi group. 

or a pyridyl group, a non-aromatic nitrogen-containing heterocyclic group having 5 or 6 ring atoms, or. when 
5 A represents a group of formula -CH2-. a group of formula (II), as defined above; 
R 2 represents a cyclohexyl group, a phenyl group or a naphthyl group; 

R 3 represents an aromatic heterocyclic group having from 5 to 9 ring atoms, a phenyl group, a phenyl 
group having at least one substituent selected from substituents (a"), defined above, or a C3 alkyl group; 
R* represents a C3 or C4 alkyl group or a Ct alkyl group having at least one substituent selected from 
10 heterocyclic groups having 5 or 6 ring atoms and dialkylamino groups, in which each alkyl part is Ci -C*; 
R 5 represents a hydrogen atom; 
A represents a group of formula -NH-or -CHr; 

said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms and being 
15 unsubstituted or having at least one substituent selected from substituents (a") and substituents (b). defined 
above; 

the aryl parts of said aralkyl groups are phenyl groups; and 
the alkyl parts of said aralkyl groups have from 1 to 3 carbon atoms; 
and pharmaceutical^ acceptable salts thereof. 
20 6. Those compounds of formula (I), defined above, in which: 

R 1 represents a Ci -Ci alkyl group having at least one substituent selected from non-aromatic nitrogen- 
containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 



25 



-N 



{ID 



R7 



30 

in which R 6 and R 7 are the same or different and each represents a d -C* alkyl group, a phenyl group, 
an unsubstituted aralkyl group or a cyclohexyl group. 

or a non-aromatic nitrogen-containing heterocyclic group having 5 or 6 ring atoms, or, when A represents a 
35 group of formula -CHr. a group of formula (II). as defined above; 
R 2 represents a phenyl group or a naphthyl group; 

R3 represents an aromatic heterocyclic group having 5 or 6 ring atoms, an indolyl group, a phenyl group or 
a C3 or Ci alkyl group; 

R 4 represents a C3 or & alkyl group or a Ct -Ce alkyl group having at least one substituent selected from 
40 heterocyclic groups having 5 or 6 ring atoms and dialkylamino groups, in which each alkyl part is Ci -C*; 
R 5 represents a hydrogen atom; 
A represents a group of formula -NH-or -CHr; 

.said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms and being 
45 unsubstituted or having at least one substituent selected from substituents (a') and substituents (b), defined 
above; 

■ the aryl parts of said aralkyl groups are phenyl groups; and 
the alkyl parts of said aralkyl groups have 1 or 2 carbon atoms; 
and pharmaceutical^ acceptable salts thereof. 

50 

Still more preferred compounds of the invention are those compounds of formula (I) in which: 
7. R 1 represents a t-butyl group, a Ci -C3 alkyl group having a single substituent selected from the 
group consisting of: 

groups of formula (II). defined above in which R 6 represents a Ct -C* alkyl group and R 7 represents a C. 
55 -C* 'alkyl* group, a benzyl group or a cyclohexyl group, and heterocyclic groups having 5 or 6 ring atoms, of 
which at least one is a nitrogen atom and from 0 to 2 are hetero-atoms selected from nitrogen, oxygen and 
sulphur hetero-atoms, 
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a group of formula (II), defined above in which R 6 represents a C* -C< aikyl group and R 7 represents a C* -Cd 
aikyl group, a benzyl group or a cyclohexyi group, or a heterocyclic group having 5 or 6 ring atoms, of 
which at least one is a nitrogen atom and from 0 to 2 are hetero-atoms selected from nitrogen, oxygen and 
sulphur hetero-atoms. 

8. R 1 represents a Ct -Cj alky! group having a single substituent selected from the group consisting 

of: 

morpholino, thiomorpholino, piperidyl and pyrrolidinyl groups; piperazinyl groups which themselves 
have a single substituent selected from Ci -C3 aikyl groups, C2 -C* alkoxycarbonyl groups, benzyl groups, 
phenyl groups, benzhydryl groups, pyridyl groups and phenyl and benzhydryl groups having a substituent 
selected from halogen atoms, Ci -C3 alkoxy groups and trifluoromethyl groups; dialkylamino groups in which 
each aikyl part is Ci -C4; benzylamino groups, and N-alkyl-N-benzylamino, N-alkyl-N-phenethylamino and N- 
alkyl-N^cyclonexyiamino groups in which the aikyl part is Ci -Cd; 

a morpholino group; a thiomorpholino group; a piperidyl group; a pyrrolidinyl group; a piperazinyl group 
which has a single substituent selected from Ct -C3 aikyl groups, C2 -Ci alkoxycarbonyl groups, phenyl 
groups, pyridyl groups and phenyl groups having a substituent selected from halogen atoms, C« -C3 alkoxy 
groups and trifluoromethyl groups; a dialkylamino group in which each aikyl part is Ci -C*: or an N-alkyl-N- 
benzylamino, N-alkyl-N-phenethylamino or N-alkyl-N-cyclohexy (amino group in which the aikyl part is C« - 
Cd. 

9. R 1 represents a Ci -C3 aikyl group having a single substituent selected from the group consisting 

of: 

morpholino, thiomorpholino, piperidyl and pyrrolidinyl groups; piperazinyl groups which themselves 
have a single substituent selected from Ct -C3 aikyl groups, C2 -C* alkoxycarbonyl groups, benzyl groups, 
phenyl groups, benzhydryl groups, pyridyl groups and phenyl and benzhydryl groups having a substituent 
selected from halogen atoms, Ci -C3 alkoxy groups and trifluoromethyl groups; benzylamino groups; 
dialkylamino groups in which each aikyl part is Ci -C*; and N-alkyl-N-benzylamino, N-alkyl-N- 
phenethylamino and N-alkyl-N-cyclohexylamino groups in which the aikyl part is Ct -Cd; 

a morpholino group; a piperazinyl group which has a single substituent selected from Ct -C3 aikyl groups, 
ethoxycarbonyl groups, phenyl groups and phenyl groups having a substituent selected from halogen 
atoms. Ci -C3 alkoxy groups and trifluoromethyl groups; or an N-alkyl-N-benzylamino or N-alkyl-N- 
cyclohexylamino group in which the aikyl part is Ci -Cd. 

10. R 1 represents a 4-pheny 1-1 -piperazinyl, N-methyl-N-benzylamino, morpholino, N-methyl-N- 
cyclohexylaminomethyl, N-methyl-N-benzyiaminomethyl, N-isopropylN-benzyiaminomethyl, ben- 
zyiaminomethyl, 4-phenyM-piperazinylmethyl, diethylaminomethyl, N-methylN-butylaminomethyl, N-methyl- 
N-phenylaminomethyi, rnorpholinomethyl. 3-morpholinopropyl, 4-(4-fluorophenyl)-1 -piperazinylmethyl. 4-{4- 
chlorophenylM -piperazinylmethyl, 4-(4-methoxyphenyl)-1 -piperazinylmethyl, N-methy l-N- 
phenethylaminomethyl, diisobutylaminomethyl or 4-(4-Qhlorobenzhydryl)-1 -piperazinylmethyl group. 

1 1 . R 2 represents a phenyl or naphthyi group, especially a naphthyl group. 

12. R 3 represents a thienyl, isoxazolyi, thiazoly!. imidazolyl, pyridyl. indoiyl. phenyl or isopropyl 

group. 

13. R 3 represents a thienyl, isoxazolyi, thiazolyl, imidazolyl or isopropyl group. 

14. R 4 represents a C3 -C6 aikyl group or a Ci -Cd aikyl group having a single substituent selected 
from heterocyclic groups having 5 or 6 ring atoms. 

15. R 4 represents a propyl, butyl, isobutyl. sec-butyl, pentyl. isopentyl, 2-methyibutyl, hexyl, isohexyl 
or 2-methylpentyl group, a Ci -C3 aikyl group having a morpholino or 2-oxopyrrolidinyi substituent or a 1- 
morphoIinomethyl-2-methylbutyl group. 

16. R 4 represents a 2-morpholinoethyl, propyl, butyl, isobutyl, pentyl, isopentyl. 2-methylbutyi. hexyl, 
3-(2-oxo~1-pyrroiidinyl)propyl or 1-morpholinomethyl-2-methylbutyl group. 

17. A represents a group of formula -NH-or -(CH?) n -, in which n represents 1 or 2. 

In general, where reference is made herein to "substituted" groups, there is no specific maximum limit 
to the number of possible substituents, although, in specific cases, steric constraints may impose a practical 
maximum limit. In principle, the maximum number of substituents is determined by the number of 
substitutable atoms and, where the substituent is relatively small, complete. substitution may be possible. 
For example, where the substituent is relatively small such as a halogen (e.g. fluorine or chlorine) atom, the 
substituted group may range from the monohalo to perhalo groups, e.g. from monohaloalkyl to perhaloalkyl. 
Where the substituent is "bulkier", e.g. a t-butyl group, steric effects may prevent substitution of all 
substitutable positions. However, these effects are well-known to those skilled .in the art and require no 
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further discussion here. 

The compounds of the invention contain at least three asymmetric carbon atoms, that is to say the 
carbon atom to which the group represented by R 2 CH2 is attached, that to which the group represented by 
R 2 CH2 is attached and that to which the cyclohexylmethyl group is attached, and can. depending upon the 

5 values of the various substituent groups defined above, also contain other asymmetric carbon atoms. 
Accordingly, a variety of optical isomers are possible. The present invention envisages both "the individual 
isolated isomers as well as mixtures (e.g. racemates) thereof. However, we particularly prefer those isomers 
in which: the carbon atom to which the group represented by R 2 CH 2 is attached is in the S-configuration: 
the carbon atom to which the group represented by R 3 CH2 is attached is in the S-configuration; the carbon 

to atom to which the cyclohexylmethyl group is attached is in the S-configuration. More preferred are those 
compounds in which the carbon atom to which the cyclohexylmethyl group is attached is in the S- 
configuration and the carbon atom to which the group represented by R 3 CH2 is attached is in the S- 
configuration, and still more preferred are those compounds in which all three of the carbon atoms referred 
to above are in the S-configuration. Where optically active starting materials are employed to produce the 

is compounds of the invention and/or stereo-specific routes are employed, it may be possible to produce 
individual isomers of the compounds of the invention. In other cases, mixtures of various isomers may be 
produced and, in such a case, these mixtures may be used as such or the individual isomers may be 
isolated by well-known techniques. 

The compounds of the invention contain basic nitrogen atoms and. depending upon the value of certain 

20 of the substituents, may also contain free carboxy groups. Accordingly, the compounds of the invention will 
normally form acid addition salts and may. where they contain at least one carboxy group, also form salts 
with cations. The nature of the acid or cation employed to form such a salt is not critical to the invention, 
except where the compounds of the invention are intended for therapeutic use, in which case the resulting 
salt must be pharmaceutical^ acceptable which, as is well-known to those skilled in the art, means that the 

25 salt must not have an increased toxicity or substantially increased toxicity or a reduced activity or 
substantially reduced activity, as compared with the free compound of formula (I). However, where the 
compounds of the invention are intended for non-therapeutic use, e.g. as intermediates, even this limitation 
need not apply. 

Examples of acids which can be employed to form acid addition salts include: mineral acids, such as 
30 hydrochloric acid, sulphuric acid and phosphdric acid; organic carboxylic acids, such as oxalic acid, maleic 
acid, succinic acid and citric acid; and organic sulphonic acids, such as methanesulphonic acid, ben- 
zenesutphonic acid and g-toluenesulphonic acid. The compounds may also form salts with: alkali and 
alkaline earth metals, such as sodium, potassium, calcium and magnesium; and organic bases, such as 
dicyclohexylamine, 

35 Where the compounds contain a carboxy group and can form esters, the nature of the ester group is 
not critical, and it can be chosen having regard to the normal criteria applied to the choice of esters for 
pharmaceutically active compounds. By way of example only, suitable esters include: lower alky! esters, 
such as the C2 -C5 aikyl esters, e.g. the methyl esters, ethyl esters, propyl esters, isopropyl esters, butyl 
esters, isobutyl esters, sec-butyl esters or t-butyl esters; aralkyl esters, in which the aryl part is as defined 

40 above, but is preferably phenyl (which may be substituted or unsubstituted) and the alky! part is Ci -C* alkyl 
(preferably methyl, ethyfbr propyl), for example, the benzyl esters, g-methylbenzyl esters, g-chlorobenzyl 
esters and £-methoxybenzyl esters; and phenacyl esters. 

Where the compounds contain a carboxy group, they may also form amides, and preferred amides are 
those compounds in which the carboxy group has been replaced by one of the carbamoyl groups illustrated 

45 above in relation to substituent (a). 

Examples of specific compounds- of the invention are given in the following formulae (1-1) to (1-8), in 
which the substituents are as defined in the corresponding one of Tables 1 to 6 [i.e. Table 1 relates to 
formula (1-1 ). Table 2 relates to formula (I-2) and so on]. The compounds of the invention are hereinafter, 
where appropriate, identified by the numbers appended to them in these Tables. In the Tables, the following 

50 abbreviations are used: 



55 



Boc 


t-butoxycarbonyl 


Bu 


butyl 


iBu 


' isobutyl 


SBu 


sec-butyl 


Fbu 


t-butyl 


Bz 


benzyl 


Bzhy 


benzhydryl 
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Car carbamoyl 

Et ethyl 

Etc ethoxycarbonyl 

•Hp heptyl 
iHp isoheptyl 

Hx hexyl 
cHx cyclohexyl 

iHx isohexyl 
Imid imidazolyl 

Ind indolyl 
Isox isoxazolyl 

Me methyl 
Mor morpholino 

Np naphthyl 

Oc octyl 

Ph phenyl 

Pip piperidyl 

Pix piperazinyl 

Pn pentyl 

iPn isopentyl 

Pr propyl 

[Pr isopropyl 
Pym pyrimidinyl 

Pyr pyridyl 
Pyrd pyrrolidinyl 
TFM trifluoromethyl 

Thi thienyl 
Thiz thiazolyl 

Thz perhydro-1 ,4-thiazin-4-yl ( = thiomorpholino) 



20 



0 274 259 



5 



10 



15 



20 



// \ / w 

• • • 

I II I 

• • . • 

w / \ // 

• • r3 



/ \ 



\ / 



(1-1) 



CH 2 



CH- 



25 



I 



Rl-C- ( CH 2 ) n -CH-C-NH-CH-C-NH-CH-CH-CH 2 -C-NH-R4 
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II 
O 



OH 



II 
O 



/ \ 



/ \ 



\ / 



CH 2 



R3 
I 

CH 2 



\ / 



CH 2 " R 4 

III / 
R 1 -C-CH 2 -CH-.C-NH-CH-C-NH-CH-CH-CH 2 -C-N 
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TABLE 1 



10 


Cpd 
No. 


R 1 


R 3 


R 4 

— 


n 




1-1 


H 2 N " 


5-Imid 


2-MorEt 


1 


IS 


1-2 


H 2 N- 


4-Thiz 


2-MorEt 


1 




1-3 


MeHN- 


4-Thiz 


2-MorEt 


1 




1-4 


EtHN- 


4-Thi2 


2-MorEt 


1 


20 


1-5 


PrHN- 


4-Thiz 


2-MorEt 


1 


1-6 


PrHN- 


4-Thiz 


2-(l-Me-2-Pyrd)Et 


1 




1-7 


PrHN- 


4-Thiz 


2-(l-Pyrd)Et 


1 




1-8 


PrHN- 


4-Thiz 


2-(4-Me-l-Piz)Et 


1 


25 


1-9 


PtHN- 


5-lsox 


2-(4-Me-l-Piz)Et 


1 




1-10 


PrHN- 


5-Isox 


2-MorEt 


1 




1-11 


PrHN- 


5-Isox 


2-(4-Me-l-Piz)Et 


1 


30 


1-12 


PrHN- 


5-Imid 


2-(4-Me-l-Piz)Et 


1 




1-13 


PrHN- 


5-Imid 


2-MorEt 


1 




1-14 


Me 2 HN- 


4-Thiz 


2-MorEt 


1 


35 


1-15 


EtjHN- 


4-Thiz 


2-MorEt 


1 


1-16 


EtjHN- 


4-Thiz 


2-(l-Pip)Et 


1 




1-17 


Et 2 HN- 


4-Thiz 


2-(4-Me-l-Piz)Et 


1 




1-18 


Pr 2 HN- 


4-Thiz 


2-(l-Pyrd)Et 


1 


40 


1-19 


1-Pyrd 


4-Thiz 


2- ( 1-Pyrd )Et 


1 




1-20 


1-Pyrd • 


4-Thiz 


3-MorPr 


1 




1-21 


1-Pyrd 


4-Thiz 


2-(l-Pyrd)Et 


1 


45 


1-22 


1-Pyrd 


4-Thiz 


2-(l-Pip)Et 


1 




1-23 


1-Pyrd 


4-Thiz 


2-(4-Me-l-Piz)Et 


1 




1-24 


1-Pyrd 


4-Isox 


2-MorEt 


1 


SO 


1-25 


1-Pyrd 


5-Imid 


2-MorEt 


1 


1-26 


1-Pyrd 


5-Imid 


2-(4-Me-l-Piz)Et 


1 




1-27 


1-Pip 


5-Imid 


2-MorEt 


1 




1-28 


l-Pip 


5-Imid 


3-MorPr 


1 


55 


1-29 


1-Pip . 


5-Iraid 


2-n-»Pip)Et 


1 



24 



0 274 259 



TABLE 1 (cont^ 



Cpd 
No . 




R 3 


R 4 


n 


1-30 


1-Pip 


5— Imid 


2- ( 4-Me-l-Piz ^Ft 


1 

X 


1-31 


1-Pip 


5-Isox 


2-f 4-Me-l-Piz }Et 


X 


1-32 


1-Pin 


J 1 D W A 


7 f 1 —Ft - — 9 Pvrrl M?f 


1 


1-33 


1-Pip 


4-Thiz 




I 

X 


1-34 


1-Pip 


4-Thiz 


2-MorEt 


1 

X 


1-35 


1-Pip 


■ 4-Thiz 


2- f 4-Me-l-Piz ^Et 


X 


1-36 


Mor 


4-Thiz 


2-fRt NIPt 


T 

1 


1-37 


Mor 


4-Thiz 


3-fFt" N^Pr 
j — V* = *^2 ' 


* T 
X 


1-38 


Mor 


4-Thiz 


a — \ x — ry iu / £» l. 


T 


1-39 


Mor 


4-Thiz 


2- f 1-Pin ^Ff 

** — \ X — 1 X ^* yLU 


T 
X 


1-40 


Mor 


4-Thi 7 




T 

X 


1-41 


Mor 


4-Thi 7 


7 Th7Ft 


T 

X 


1-42 


Mor 


4-Th-l 7 


£* — \ u. — we "A-rytu jll 


1 


1-43 


Mor 




^ — V X — H L. — Z — try r Q ^ H» t- 


T 

X 


1-44 


Mor 


4-Thiz 


7 — f 4_MP-1 _P l 7 > Ft 
4* — v •* —rat; — x-~irx*j£«i» 


T 
X 


1-45 


Mor 


4-Thiz 


7 _ f 4 —Ft* .Pi r7 1 Ft- 


X 


1-46 


Mor 


4-Thiz 


7- r 4- ( 7-Pvr ^ 
L *™ I * — ryx ; — 










-1-Piz lEt 


T 
X 


1-47 


Mor 


4-Thiz 


2- f 4-Ph-l-Piz ^Et 


1 

X 


1-48 


Mor 


4-Thiz 


2-f 1-Piz^Et 


1 

X 


1-49 


Mor 


4 — Th 4 y 
^* — X 11 X 2 




1 


1-50 


Mor 


4-Thiz 


3-MorPr 


1 


1-51 


Mor 


4-Thiz 


3-(2-Me-l-Pip)Pr 


1 


1-52 


Mor 


4-Thiz 


2-(4-BZ-l-Piz)Et 


1 


1-53 


Mor 


4-Isox 


3-(Me 2 N)Pt 


1 


1-54 


Mor 


4-I60X 


2-(l-Me-Z-Pyrd)Et 


1 


1-55 


Mor 


4-lsox 


2-(4-Me-l-Piz)Et 


1 


1-56 


Mor 


4-Isox * 


3-MorPr 


1 


1-57 


Mor 


4-isox 


2-(4-EtC-l-Piz)Et 


1 
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TABLE 1 (cont) 



TO 



Cpd 
No. 



R 



R ' 





1-58 


Mor 


4-Isox 


2-(l-Et-2-Pyrd)Et 


1 


is ■ 


1-59 


Mor 


4-Isox 


2-(l-Pip)Et 


1 




1-60 


Mor 


4-Isox 


2-MorEt 


1 




1-61 


Mor 


4-Isox 


3-(Et 2 N)Pr 


1 


20 


1-62 


Mor 


5-Imid 


3-<Me 2 N)Pr 


1 




1-63 


Mor 


5-lmid 


2-(Et 2 N)Et 


.1 




1-64 


Mor 


5-Imid 


2-(l-Pyrd)Et 


1 


25 


1-65 


Mor 


5-Imid 


2-(l-Me-2-Pyrd)Et 


1 


1-66 


Mor 


5-Imid 


2-MorEt 


1 




1-67 


Mor 


5-Imid 


3-MorPr 


1 




• 1-68 


Mor 


5-Imid 


2-(4-Me-l-Piz)Et 


1 


30 


1-69 


4-Me-l-Piz 


5-Imid 


2- {4-Me-l-Piz )Et 


\ 




1-70 


4_Me-l-Piz 


5-Imid 


2-MorEt 


1 




1-71 


4-Me-l-Piz 


5-Imid 


2-(l-Pyrd)Et 


1 


35 


1-72 


4-Me-l-Piz 


5-Imid 


2-(l-Pip)Et 


1 




1-73 


4-Me-l-Piz 


5-Imid 


2-(l-Me-2-Pyrd)Et 


1 




1-74 


4-Me-l-Piz 


5-Imid 


3-{Et 2 N)Pr 


1 


40 


1-75 


4-Me-l-Piz 


5-Isox 


3-(Et 2 N)Pr 


1 


1-76 


4-Me-l-Piz 


5-Isox 


2-(4-Me-l-Piz)Et 


1 




1-77 


4-Me-l-Piz 


5-Isox 


2-MorEt 


1 




1-78 


4-Me-l-Piz 


4-Thiz 


2-MorEt 


1 


45 


1-79 


4-Me-l-Piz 


4-Thiz 


2-(4-Me-l-Piz)Et 


1 




1-80 


4-Me-l-Piz 


4-Thiz 


2-(l-Pyrd)Et 


1 




1-81 


4-Me-l-Piz 


4-Thiz 


2-(l-Pip)Et 


1 


50 


1-82 


4-Etc-l-Piz 


4-Thiz 


2-MorEt 


1 




1-83 . 


4-Etc-l-Piz 


5-I60X 


2-MorEt 


1 




1-84 


4-Etc-l-Piz 


5-Imid 


2-MarEt 


1 


55 


1-85 


4-Ph-l-Piz 


. 5-Imid 


2-MorEt 


1 


1-86 


4-Ph-l-Piz 


4-Thiz 


2-MorEt 


1 
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TABLE 1 fcont) 



Cpd 

No. 



R" 



R 



1-87 


4-Ph-l-Piz 


4-Thiz 


2-(4-Me-l-Piz)Et 


1 


1-88 


4-Ph-l-Piz 


5-Isox 


2-MorEt 


1 


1-89 


4-Ph-l-Piz 


5-Isox 


(l-Et-2-Pyrd)Me 


1 


1-90 


4-Bz-l-Piz 


5-Isox 


(l-Et-2-Pyrd)Me 


1 


1-91 


4-Bz-l-Piz 


5-Isox 


2-MorEt 


1 


1-92 


1-Pyrd 


4-Thiz 


2-MorEt 


1 


1-93 


Thz 


4-Thiz 


2-MOtEt 


1 


1-94 


2,6-diMeMor 


4-Thiz 


2-MorEt 


1 


1-95 


4-(2-MeOPh)-l-Piz 


4-Thiz 


2-MorEt 


1 


1-96 


4-(2-ClPh)-l-Piz 


4-Thiz 


2-MorEt 


1 


1-97 


4-(4-FPh)-l-Piz 


4-Thiz 


2-MorEt 


1 


1-98 


Mor 


4-Thiz 


2-PyrMe 




1-99 


Mor 


4-Thiz 


(l-Et-2-Pyrd)Me 


1 


1-100 


cHx(Me)N- 


4-Thiz 


2-MorEt 


1 


1-101 


Bz (Me)N- 


4-Thiz 


2-MorEt 


1 


1-102 


Mor 


4-Thiz 


3- ( 2-oxo- 










-l-Pyrd)Pr 


1 


1-103 


cHx(Me)N- 


4-Thiz 


3- ( 2-oxo- 










-l-Pyrd)Pr 


1 


1-104 


BzNH- 


4-Thiz 


2-MorEt 


1 


1-105 


(2-PhEt)NH- 


4-Thiz 


2-MorEt 


1 


1-106 


tBll 


4-Thiz 


2-MOtEt 


1 


1-107 


cHx(Me)N- 


S-Isox 


2-MorEt" 


1 


1-108 


Bz(He)N- 


5-Isox 


2-MorEt 


1 


1 -109 


Bz(Me)N- 


5-Isox 


3- (2-oxo- 










-l-Pyrd)Pr 


1 


1-110 


Mor 


2-Thi 


3-(2-0X0- 










-l-Pyrd)Pr 


1 


1-111 


Mor 


2-Thi 


2-MorEt 


1 
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TABLE 1 (cont) 



Cpd 
No* 


R 1 




R 3 


R 4 


ri 


1-112 


Mor 




Ph 


2-MorEt 


1 


1-113 


Bz (Me)N- 




Ph 


2-MorEt 


1 


1-114 


cHx(Me)N- 




Ph 


2-MorEt 


1 


1-115 


Mor 




iPr 


2-MorEt 


1 


1-116 


cHx(Me)N- 




iPr 


2-MorEt 


1 


1-117 


• Bz(Me)N- 




iPr 


2-MorEt 


1 


1-118 


Mor 




3-Ind 


2-MorEt 


1 


1-119 


Mor 




4-Thiz 


2-(l-Imid)Et 


1 


1-120 


Mor 




4-Thiz 


2-MorPr 


1 


1-121 


2, 6-diMeMor 




4-Thiz 


2-MorEt 


1 


1-122 


4-(2-Pyr)-l- 


-Piz 


4-Thiz 


2-MorEt 


1 


1-123 


4-(2-Pym)-l- 


-Piz 


4-Thiz 


2-MorEt 


1 


1-124 


Et„N- 
2 




iPr 


2-MorEt 


1 


1-125 


Me(Bu)N- 




iPr 


2-MorEt 


1 


1-126 


Mor 




iPr 


2-MeBu 


1 


1-127 


Mor 




4-Thiz 


2-(l-Imid)Et 


1 


1-128 


tBu 




4-Thiz 


2-MorEt 


1 


1-129 


tBu 




5-ISOX 


2-MorEt 


1 


1-130 


tBu 




4-Thiz 


2-MeBu 


1 


1-131 


Mor 




4-Thiz 


2-MeBu 


1 


1-132 


Mor 










1-133 


Mor 




4-Thiz 


1-HOMe- 2-MeBu 


1 


1-134 


cHx(Me)N- 




4-Thiz 


2-MeBu 


1 


1-135 


Bz (Me)N- 




4-Thiz 


2-MeBu . 


1 


1-136 


4-Ph-l-Piz 




4-Thiz 


2-MeBu 


1 


1-13.7 


tBu 




5-Isox 


2-MeBu 


1 


1-138 


Mor 




5-Isox 


2-MeBu 


1 


1-139 


cHx(Me )"N- 




5-Isox 


2-MeBu 


1 


1-140 


Bz (Me)N- 




5-ISOX 


2-MeBu 


1 
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15 

'4 

TABLE 1 (contn 



20 



25 


Cpd 
No. 


R 1 


R 3 


R 4 


n 




1-141 


HOC 


Ph 


2-MorEt 


2 




1-142 


Hor 


4-Thiz 


2-MorEt 


2 


30 


1-143 


Mor 


4-Thiz 


3-<2-oxo- 












-l-Pyrd)Pr 


2 




1-144 


cHx(Me)N- 


4-Thiz 


3-(2-OXO- 




35 








-l-Pyrd)Pr 


2 




1-145 


cHx(Me)N- 


4-Thiz 


2-MorEt 


2 




1-146 


BZ (Me)N- 


4-Thiz 


2-MorEt 


2 




1-147 


Moc 


4-Thiz 


2-MorEt 


3 


40 


1-148 


cHx(Me)N- 


4-Thiz 


2-MeBu 


3 



45 



50 
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10 

is 

TABLE 2 

* 



20 


Cpd 
No. 


R 13 


R 3 


R 4 


n 


25 


2-1 


Mor 


4-Thiz 


2-MorEt 


l 




2-2 


cHx (Me)N- 


4-Thiz 


2-MorEt 


1 




2-3 


Bz(Me)N- 


4-Thiz 


2-MorEt 


1 


30 


2-4 
2-5 


4-Ph-l-Piz 
Mor 


4-Thiz 
4-Thiz 


2- MorEt 

3- (2-0X0- 
-l-Pyrd)Pr 


1 
1 




2-6 


Mor 


5-Isox 


3- (2-OXO- 




35 








-l-Pyrd)Pr 


1 




2-7 


Mor 


5-Isox 


2-MorEt 


1 




2-8 


Bz(Me)N- 


iPr 


2-MorEt . 


1 


40 


2-9 


Mor 


4-Thiz 


2-MeBu 


1 




2-10 


cHx(Me)N- 


4-Thiz 


2-MeBu 


1 




2-11 


Bz(Me)N- 


4-Thiz 


2-MeBu 


1 



45 



SO 



30 
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TABLE 3 



V*> £f Vi 

No . 


H 1 

1\ 


R 3 


• R 4 


_n 


3-1 


Mor 


4-Thiz 




1 


3-2 


Mor 


4-Thiz 


2— Mo rFt 


i 


3-3 


Mor 


5-Tmid 


2-MnrFr 

£ "nU a a* U- 


X 


3-4 


l-Pip 


5-Tmi rl 


7-MnrFf 


1 
X 


3-5 


1-Pin 


ft — 111X2 


z -notfit 


1 


3-6 


2 6-diMeMor 


4— Thi ? 


^ -nu a c* u 


1 


3-7 


2 6-diM^Mnr 

*i» f V) Al Awl 1 A 


4— Thi 2 

* — it 11 X At 


2 — f 1 — Ft* —2 — Pvr ^ Ft* 


X 


3-8 


4-Me-l-Piz 

PIC A — A A A 


5-Tmid 

—J IIUJLU 


2_MorFt 

A — nw A A* I* 


1 
X 


3-9 


4-Me-l-Pi 7 


4— Thi «? 

ft — All A Z 


z — nuic t 


1 


3-10 


4-Me-l-Piz 

^ "PID A t A A 


S\ — T <S AY 


9— Ma rFt 

A -WO A fit L> 


1 
X 


3-11 

«J A A 


4 -Etc -1 -Pi 7 

— UUV*" X— AAA* 


c T e a v 


2 UnrFt 


1 


3-12 

•J A «■» 


4— "PI" n — 1 —Pi ^ 


4 — 1 til Z 


a— nOiij t 


1 


3-13 
o — x o 


ft — ril— X— riZ 


f# — ini Z 


Z-AOilL 


T 
1 


3-14 


Tt — v *» yAiA U ^ — X — A 


4— Thi «7 
ft — 1111 Z 


2 MArFt 


X 


3-15 


4- ( 2-MePh^ -1 -Pi 7 


ft — 1 111 Z 


9 MnrFt 


1 
X 


3-16 


W A \ * A ^ / ill — 


* — 1 U X A. 


9— Ma rFt 
*"noi c* u 


i 

X 


3 — 17 
J — x / 


CIO A 


5— I SOX 


Z-M0r£»t 


1 


3-18 

w — X O 


Mnr 


5— I SOX 


3- ( 2—oxo— 










— T —Pvrd \Pr 


1 
1 


3-19 




5 _ T eflv 

J" 1 OVA 


9-MnrFt 


1 
X 


3 — 9 A 

•3 — A W 


4-ru-l-rlz 


5— I sox 


"J Ua«*VA 


1 


3-21 


cHx(Me)N- 


5-ISOX 


2-MorEt 


1 


3-22 


Hor 


iPr 


3-(2-oxo- 










-l-Pyrd)Pr 


1 


3-23 


Mor 


iPr 


2-MeBu 


1 


3-24 


cHx(Me)N- 


iPr 


2-MeBu 


1 


3-25 


Bz(Me)N- 


iPr 


2-MeBu 


1 


3-26 


tBu 


iPr 


2-MeBu 


1 


3-27 


tBu • 


5-Isox 


2-MeBu 


1 
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TABLE 3 



Cpd 


R 1 


R 3 


R 4 - 


n 


No. 










3-28 


Mor 


5-Isox 


2-MeBu 


1 


3-29 


cHx(Me)N- 


5-Isox 


2-MeBu 


1 


3-30 


Bz (Me)N- 


5-Isox 


2-MeBu 


1 


3-31 


cHx 2 N- 


4-Thiz 


2-MorEt 


1 


3-32 


1-Pyrd 


4-Tfaiz 


2-MorEt 


1 


3-33 


l-pyrd 


4-Thiz 


2-(l-Et-2-Pyrd)Et 


1 
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TABLE 4 



Cpd. 

No. R 1 R 3 r 4 



4-1 


H^NMe 


4-Thiz 


2-MorEt 


4-2 


2-H^NEt 


4-Thiz 


2-MorEt 


4-3 


(MeHN)Me 


4-Thiz 


2-MorEt 


4-4 


(EtHN)Me 


4-Thiz 


2-MorEt 


4-5 


(PrHN)Me 


4-Thiz 


2-MorEt 


4-6 


(PrHN)Me 


4-Thiz 


2-(l-Me-2-Pyrd)Et 


4-7 


(PrHN)Me 


4-Thiz 


2-(l-Pyrd)Et 


4-8 


(PrHN)Me 


4-Thiz 


2-(4-Me-l-Piz)Et 


4-9 


(PrHN)Me 


5-Isox 


2-(4-Me-l-Piz)Et 


4-10 


(PrHN)Me 


5-ISOX 


2-MorEt 


4-11 


(PrHN)Me 


5-ISOX 


2-(4-Me-l-Pi2)Et 


4-12 


(PrHN)Me 


5-Imid 


2-(4-Me-l-Piz)Et 


4-13 


(PrHN)Me 


5-Imid 


2-MorEt 


4-14 


(Me 2 N)Me 


4-Thiz 


2-MorEt 


4-15 


(Et 2 N)Me 


4-Thiz 


2-MorEt 


4-16 


[Bu(Me)N]Me 


4-Thiz 


2-MorEt 


4-17 


[Bu (Me)N]Me 


4-Thiz 


2-ThzEt 


4-18 


[Bu(Me)N]Me 


4-Thiz 


2-{l-Pip)Et 


4-19 


[Bu (Me)N]Me 


4-Thiz 


2-(4-Me-l-Piz)Et 


4-20 


[Bu(Me)N]Me 


5-Isox 


2-MorEt 


4-21 


[Bu(Me)N]Me 


5-Isox 


2-ThzEt 


4-22 


(Pr 2 N)Me 


5-Isox 


2-MorEt 


4-23 


(Pr 2 N)Me 


4-Thiz 


2-MorEt 


4-24 


(iPr 2 N)Me 


4-Thiz 


2-MorEt 


4-25 


(Bu 2 N)Me 


4-Thiz 


2-MorEt 


4-26 


(Bu 2 N)Me 


5-Isox 


2-MorEt . 


4-27 


[Me(cHx)N]Me 


4-Thiz 


2-MorEt 


4-28 


[Me(Ph)N]Me • 


4-Thiz 


2-MorEt 


4-29 


[Et(4-MePh)N]Me 


4-Thiz 


2-MorEt 
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TABLE 4 (cont) 



Cpd. 

No. R R _R 



4-30 


[Me(B2)N]Me 


4-Thiz 


2-MorEt 


4-31 


[Et(Bz)N]Me 


4-Thiz 


2-MorEt 


4-32 


[Me(2-PhEt)N]Me 


4-Thiz 


2-MorEt 


4-33 


(l-Pyrd)Me 


4-Thiz 


2-(l-Pip)Et 


4-34 


(l-Pyrd)Me 


4-Thiz 


2-(4-Me-l-Piz)Et 


4-35 


(l-Pyrd)Me 


4-Thiz 


2-MorEt 


4-36 


(l-Pyrd)Me 


5-Isox 


2-MorEt 


4-37 


(l-Pyrd)Me 


5-Isox 


2-(l-Pyrd)Et 


4-38 


(l-Pyrd)Me 


5-Imid 


2-MorEt 


4-39 


(l-Pip)Me 


4-Thiz 


2-MorEt 


4-40 


(l-Pip)Me 


4-Thiz 


3-MorPr 


4-41 


(l-Pip)Me 


4-Thiz 


2-(l-Pip)Et 


4-42 


(l-Pip)Me 


4-Thiz 


2-(4-Me-l-Piz)Et 


4-43 


(l-Pip)Me 


5-ISOX 


2-MorEt 


4-44 


(l-Pip)Me 


5-Imid 


2-MorEt 


4-45 


MorMe 


5-Imid 


2-MorEt 


4-46 


MorMe 


5-Imid 


3-MorPr 


4-47 


MorMe 


5-Imid 


2-(4-Me-l-Piz)Et 


4-48 


MorMe 


4-Thiz 


2-<NEt.)Et 
2 


4-49 


MorMe 


4-Thiz 


3-(NMe 2 )Pr 


4-50 


MorMe 


4-Thiz 


2-(l-Pyrd)Et 


4-51 


MorMe 


4-Thiz 


2-(l-Pip)Et 


4-52 


MorMe 


4-Thiz . 


2-(l-Et-2-Pyrd)Et 


4-53 


MorMe 


4-Thiz 


(l-Et-2-Pyrd)Me 


4-54 


MorMe 


4-Thiz 


(4-Pip)Me 


4-55 


MorMe 


4-Thiz 


2-MorEt 


4-56 


MorMe 


4-Thiz 


3-MorPr 


4-57 


MorMe • 


4-Thiz 


2-OH-3-MorPr 


4-58 


MorMe 


4-Thiz 


2-ThzEt 


4-59 


MorMe 


4-Thiz 


2-OH-3-(l-Pip)Pr 



34 



0 274 259 
TABLE 4 (contl 



Cpd. 

1 3 4 

No. R R R 





no i. nc 




z— uti— .3 — v 4-Mc-l-rlZ } r*r 


4-61 

— W X 






7 _ f d— Ft" r» — 1 —Pi 7 M?r 

A — \Tk— G» L» — X— IT X ^ ^ EL L 


^» — O * 


MnrMo 






4-63 

t — O W 






f 7 Pvr \Mo 
\ 4-ryt ^ rats 


A- Ad 




d Th ^ 
4 — lulZ 


7 f 7 Pvr M7r 
z — v z — try XT J C* u 


r £C 


flu Hffle 


A *Fh -f «y 
** — XXI xZ 


* — V -L — fXZJE*U 






d— Th* 9 


** f7 Mo 1 pi^\Pr 
■5 — ^ Z — Pits - j tr L 


*» — q / 




ft — iniz 


z — noxrcu 




Mn rMo 


5—1 SOX 


Z- ^NEt^ ) at 


d — £Q 




5—1 SOX 


z — \ i-ryra ; c u 


d — 7fi 


nui rati 


5— I SOX 


z — v A" we — z -ryra j ec 


d— 71 
f* — / A 




D— X BOX 


z — \ z.— etc- x— ryra jini 


d — 77 
** — / Z 


Mn rMo 

no June 


5- ISOX 


z- v z-prcar-i-pyra )Et 


d — 7 *X 


Mn rMo 


5— Isox 


Z — Uri— 3 — v 1 — rlpjrT 


d — 74 
^k — / ■* 


Mo rMo 

no ins 


5— I SOX 


Z -MOrtiL 


^— / D 


Ua rMo 


5— ISOX 


3— MOITrT 


d— 76 


MnrMo 


5 — X SOX 


Z — kJtl— 3 —WO irl 


4-77 


MnrMo 


C T c n v 


V *» — Jr X p ) 1*1 c 


4— 78 


A -if A 
H0IH6 


5-Isox 


2- ( 4-Me-l-Piz )Et 


4-79 


MorMe 


2-Thi 


2-MorEt 


4-80 


MorMe 


2-Pyr 


2-MorEt 


4-81 


MorMe 


3-Ind 


2-MorEt 


4-82 


{4-Me-l-Piz)Me 


4-Thiz 


2-MorEt 


4-83 


(4-Me-l-Piz)Me 


4-Thiz 


2-(4-Me-l-Piz)Et 


4-84 


(4-Me-l-Pi2)Me 


4-Thiz 


2-(l-Pyrd)Et 


4-85 


(4-Me-l-Piz)Me 


4-Thiz 


2-(l-Pip)Et 


4-86 


(4-Me-l-Piz)Me 


4-Thiz 


3-MorPr 


4-87 


{4-Me-l-Piz)Me 


4-Thiz 


(l-Et-Z-Pyrd)Me 


4-88 


(4-Me-l-Piz)Me 


5-ISOX 


(l-Et-2-Pyrd)Me 


4-89 


(4-Me-l-Piz)Me 


5-Isox 


2-(l-Pyrd)Et 
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TABLE 4 (cont) 



Cpd. 

1 3 
No. R R R 



4- 


-90 


(4-Me-l-Piz)Me 


5-Isox 


2-(l-Pip)Et 


4- 


-91 


(4 T Me-l-Piz)Me 


5-Isox 


2-MorEt 


4< 


-92 


(4-Me-l-Piz)Me 


5-Iraid 


2-MorEt 


4- 


-93 


ThzMe 


4-Thiz 


2-MorEt 


4- 


-94 


ThzMe 


4-Thiz 


3-MorPr 


4- 


-95 


Th2Me 


4-Thiz 


2-(l-Pip)Et 


4* 


-96 


ThzMe 


5-lBOX 


2-(l-Pip)Et 


4< 


-97 


ThzMe 


5-ISOX 


2-MorEt 


4 


-98 


2-MorEt 


5-Isox 


2-MorEt 


4- 


-99 


2-MorEt 


4-Thiz 


2-MorEt 


4* 


-100 


2-MorEt 


4-Thiz 


2-(l-Pyrd)Et 


4> 


-101 


3-MorPr 


4-Thiz 


2-MorEt 


4 


-102 


3-MorPr 


4-Thiz 


3-MorPr 


4 


-103 


3-MorPr 


5-ISOX 


3-MorPr 


4 


-104 


3-MorPr 


5-Isox 


2-MorEt 


4 


-105 


{4-Etc-l-Piz)Me 


5-Isox 


2-MorEt 


4 


-106 


(4-Etc-l-Piz)Me 


5-Isox 


2-(4-Me-l-Piz)Et 


4 


-107 


(4-Etc-l-Piz)Me 


4-Thiz 


2-MorEt 


4 


-108 


(4-Etc-l-Piz)Me 


4-Thiz 


2-(4-Me-l-Piz)Et 


4 


-109 


(4-Etc-l-Piz)Me 


5-Imid 


2-MorEt 


4 


-110 


(4-Ph-l-Piz)Me 


4-Thiz 


2-MorEt 


4 


-111 


(4-Ph-l-Piz)Me 


4-Thiz 


2-(NEt 2 )Et 


4 


-112 


(4-Ph-l-Piz)Me 


5-Isox 


2-MorEt 


4 


-113 


(4-Ph-l-Piz)Me 


5-Isox 


2-(^NEt 2 )Et 


4 


-114 


[4-{4-FPh)- 










-l-Piz]Me 


5-Isox 


2-MorEt 


4 


-115 


[4-(4-FPh)- 










-l-Pi2]Me 


4-Thiz 


2-MorEt 


4 


-116 


[-4-(4-MeOPh)- 










-l-Piz]Me 


4-Thiz 


2-MorEt 
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TABLE 4 (cont) 



Cpd. 



No. 


R 1 




R 3 




R 4 




4-117 


[4-(2-ClPh)- 














-l-Piz]Me 


4 


-Thiz 


2 


-MorEt 




4-118 


[4-(2-Pyr)- 














-l-Pi2]Me 


4 


-Thiz 


2 


-MorEt 




4-119 


(4-Bz-l-Piz)Me 


4 


-Thiz 


2 


-MorEt 




4-120 


(4-Bz-l-Pip)Me 


4 


-Thiz 


2 


-MorEt 




4-121 


(4-Bz-l-Pip)Me 


5 


-Isox 


2 


-MorEt 




4-122 


3-Pip 


5 


-Isox 


2 


-MorEt 




4-123 


3-Pip 


4 


-Thiz 


2 


-MorEt 




4-124 


l-Boc-3-Pip 


4 


-Thiz 


2 


-MorEt 




4-125 


l-Boc-2-Pyrd 


4 


-Thiz 


2 


-MorEt 




4-126 


l-Boc-2-Pyrd 


5 


-Isox 


2 


-MorEt 




4-127 


2-Pyrd 


5 


-Isox 


2 


-MorEt 




4-128 


2-Pyrd 


4 


-Thiz 


2 


-MorEt 




4-129 


(PhNH)Me 


4 


-Thiz 


2 


-MorEt 




4-130 


(BzNH)Me 


4 


-Thiz 


2 


-MorEt 




4-131 


Me(cHx)NMe 


5 


-Isox 


2 


-MorEt 




4-132 


[ (2-PhEt )NH]Me 


5 


-Isox 


2 


-MorEt 




4-133 


[ (2-PhEt ) NHJMe 


4 


-Thiz 


2 


-MorEt 




4-134 


1-MorEt 


4 


-Thiz 


2 


-MorEt 




4-135 


1-MorEt 


4 


-Thiz 


3 


-MorPr 




4-136 


1-MorEt 


4 


-Thiz 


2 


-(4-Me-l 


-Piz)Et 


4-137 


1-MorEt 


5 


-Isox 


2 


-{4-Me-l 


-Piz)Et 


4-138 


1-MorEt 


5 


-Isox 


2 


-MorEt 




4-139 


1-MorPr 


4 


-Thiz 


2 


-MorEt 




4-140 


1-MorBu 


4 


-Thiz 


2 


-MorEt 




4-141 


l-(l-Pyrd)Et 


4 


-Thiz 


2 


-MorEt 




4-142 


l-(l-Pip)Et 


4 


-Thiz 


2 


-MorEt 




4-143 


l-(4-Me-l-Piz)Et 


4 


-Thiz 


• 2 


-MorEt 




4-144 


1-ThzEt 


4 


-Thiz 


2 


-MorEt 
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TABLE 4 (cont) 



Cpd. 

1 3 
No. R R R 



4-145 


1-ThzEt 


5-Isox 


2-MorEt 


4-146 


1-ThzEt 


5-Isox 


3-MorPr 


4-147 


l-(4-Ph-l-Piz)Et 


4-Thiz 


2-MorEt 


4-148 


l-(4-Ph-l-Piz)Et 


5-Isox 


2-MorEt 


4-149 


MorMe 


5-Isox 


l-Me-2-MorEt 


4-150 


MorMe 


5-Isox 


2-MorPr 


4-151 


MorMe 


5-Isox 


2-Me-3-MorPr 


4-152 


1-MorEt 


5-Isox 


2-Me-3-MorPr 


4-153 


1-MorEt 


5-Isox 


l_Me-3-MorPr 


4-154 


1-MorEt 


5-Imid 


2-Me-3-MorPr 


4-155 


MorMe 


4-Thiz 


l-Me-2-MorEt 


4-156 


MorMe 


4-Thiz 


2-MorPr 


4-157 


MorMe 


4-Thiz 


l-Me-3-MorPr 


4-158 


MorMe 


4-Thiz 


2-Me-3-MorPr 


4-159 


MorMe 


4-Thiz 


3-MorBu 


4-160 


1-MorEt 


4-Thiz 


2-Me-3-MorPr 


4-161 


1-MorEt 


4-Thiz 


1 -Me -2-MorEt 


4-162 


1-MorEt 


4-Thiz 


2-MorPr 


4-163 


1-MorPr 


4-Thiz 


2-MorPr 


4-164 


1-MorPr 


4-Thiz 


2-Me-3-MorPr 


4-165 


(l-Boc-3-Pip)Me 


4-Thiz 


2-MorEt 


4-166 


Me ( cHx)NMe 


2-Thi 


2-MorEt 


4-167 


Me(Bz)NMe 


2-Thi 


2-MorEt 


4-168 


1-PipMe 


2-Thi 


2-MorEt . 


4-169 


[4-(2-C!LPh)- 








-l-Piz]Me 


2-Thi 


2-MorEt 


4-170 


(4-Me-l-Piz)Me 


2-Thi 


2-MorEt 


4-171 


(4-Ph-l-Piz)Me 


2-Thi 


2-MorEt 


4-172 


[4-(4-FPh)- 








-l-Piz]Me 


2-Thi* 


2-MorEt 
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TABLE 4 (cont^ 



Cpd, 



10 


No . 


-1 
R 


_3 
R 


Q 4 
R 








4-173 


(4-Pn-i-Pi2)Me 


3-Ind 


2-MorEt 






;s 


A 1 "7 A 


1— PlpMe 


3-ind 


2-MorEt 








4 — X / b 


we ( C^riX ) NMe 


3-Ind 


2-MorEt 








4-176 


Me^NMe 


3-Ind 


2-MorEt 






20 


4 — 177 


Me (Bz )NMe 


3-lnd 


2-MorEt 






4-178 


Me ( Bu ) NMe 


3-Ind 


2-MorEt 








4-179 


MorMe 


4-Thiz 


3-(2-OXO 


-1 


-Pyrd)Pr 




4-180 


Me(B2)NMe 


3-Ind 


3-(2-oxo 


-1 


-Pyrd)Pr 


25 


A Ton 

4-181 


Me ( cHx)NMe 


3-Ind 


3-(2-oxo 


-1 


-Pyrd)Pr 




4 — 182 


Me (Bz)NMe 


3-Ind 


2-MorEt 








4-183 


MorMe 


Ph 


2-MorEt 






30 


4 — 184 


MorMe 


Ph 


3-(2-0X0 


-1 


-Pyrd)Pr 




/I IOC 

4 — loo 


it — , r _ rT«« \ a 

Me ( CHX ) NMe 


Ph 


2-MorEt 








A 1 ft £ 

4-186 


Me(cHx)NMe 


Ph 


3-(2-0X0 


-1 


-Pyrd)Pr 


35 


4-187 


Me(Bu)NMe 


Ph 


3-(2-0X0 


-1- 


-Pyrd)Pr 


A T ft ft 

4-188 


Me(Bu)NMe 


Ph 


2-MorEt 










Me (Bz )NMe 


Ph 


2-MorEt 










Be \ oZ ; NM6 


Ph 


3-(2-oxo 


-1- 


-Pyrd)Pr 


40 


4-191 


H0CH6 


iPr 


3-{2-0X0 


-1- 


-Pyrd)Pr 




4-192 


MorMe 


iPr 


2-MorEt 








4-193 


Me(cHx)NMe 


iPr 


2-MorEt 






45 


4-194 


Me(cHx)NMe 


iPr 


3-(2-oxo 


-1- 


-Pyrd)Pr 




4-195 


Me(Ph)NMe 


iPr 


3-(2-oxo 


-1- 


-Pyrd)Pr 




4-196 


Me(Ph)NMe 


iPr 


2-MorEt 






50 


4-197 


Me(Bz)NMe 


iPr 


2-MorEt 






4-198 


Me(Bz)NMe 


iPr 


3-(2-oxo 


-1- 


-Pyrd)Pr 




4-199 


Me(Bu)NMe 


iPr 


3-(2-oxo 


-1 


-Pyrd)Pr 




4-200 


Me ( B\l ) NMe 


iPr 


2-MorEt 






55 


4-201 


[Me{2-PhEt)N]Me 


iPr 


2-MorEt 
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TABLE 4 (cont) 



Cpd. 
No. 



IT 



R ' 



4-202 [4-(2-Pyr)- 

-l-Piz]Me 
4-203 [4-(2-Pyra)- 

-l-Piz]Me 
4-204 [4-(4-FPh)~ 

-l-Piz]Me 
4-205 [4-(2-CiPh)- 

-l-Pi2]Me 
4-206 [4-(2-MeOPh)- 

-l-Piz]Me 
4-207 Me(B2)NMe 
4-208 Me(B2)NMe 
4-209 Me(cHx)NMe 
4-210 Me(cHx)NMe 
4-211 (4-Ph-l-Pi2)Me 
4-212 (4-Ph-l-Piz)Me 
4-213 MorMe 
4-214 iBu^NMe 
4-215 cHx^NMe 
4-216 iPr(B2)NMe 
4-217 Me (Bz)NMe 
4-218 [ 4- ( 4-ClBzhy ) - 

-l-Piz]Me 
4-219 iPr(Bz)NMe 
4-220 [4-(4-CSLPh)- 

-l-Piz]Me 
4-221 [4-(3-TFMPh)~ 

-l-Piz)Me 
4-222 [4-(2-Pym)- 

-l-Piz]Me 



iPr 2-MorEt 

iPr 2-MorEt 

iPr 2-MorEt 

iPr 2-MorEt 

iPr 2-MorEt 

5-Imid 2-MorEt 

5-Imid 3-(2-oxo-l-Pyrd)Pr 

5-Imid 3-(2-oxo-l-Pyrd)Pr 

5-Imid 2-MorEt 

5-Imid 2-MorEt 

5-Imid 3-(2-oxo-l-Pyrd)Pr 

4-Thi2 2-(5-Imid)Et 

4-Thiz 2-MorEt 

4- Thiz 2-MorEt 

5- lsox 2-MorEt 
5-Isox 2-MorEt 

4-Thi2 2-MorEt 

4-Thiz 2-MorEt 

4-Thiz 2-MorEt 

4-Thi2 2-MorEt 

4-Thiz 2-MorEt 
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TABLE 4 (cont) 



Cpd. 
No. 


R 1 


R 3 




R 4 






4-223 


Me(Bz)NMe 


4-Thiz 


2- 


-(2-oxo- 


1- 


-Pyrd)Pr 


4-224 


Et(Bz)NMe 


4-Thi2 


2- 


-(2-oxo- 


1- 


-Pyrd)Et 


4-225 


Me(cHx)NMe 


4-Thiz 


2« 


-(2-0X0- 


1- 


-Pyrd)Et 


4-226 


Me(Ph)NMe 


4-Thiz 


2- 


-(2-oxo- 


1- 


-Pyrd)Et 


4-227 


(4-Ph-l-Piz)Me 


4-Thiz 


2- 


-(2-oxo- 


•1- 


-Pyrd)Et 


4-228 


[4-(3-TFMPh>- 














-l-Piz]Me 


4-Thiz 


2- 


-(2-0X0- 


1- 


-PyrdJEt 


4-229 


[4-(2-MeOPh)- 














-l-Piz]Me 


4-Thiz 


2- 


-(2-oxo- 


■1- 


-Pyrd)Et 


4-230 


[4-(2-ClPh)- 














-l-Piz]Me 


4-Thiz 


2- 


-(2-0X0- 


1- 


-Pyrd)Et 


4-231 


Bu NMe 

2 


4-Thiz 


2 


-(2-oxo- 


1- 


-Pyrd)Et 


4-232 


cHx.NMe 
2 


4-Thiz 


2 


-(2-0X0- 


1 


-Pyrd)Et 


4-233 


(4-Bz-l-Piz)Me 


4-Thiz 


2 


-MorEt 






4-234 


Et(Bz)NMe 


iPr 


2 


-MorEt 






4-235 


cHx.NMe 

2 


Ph 


3 


-(2-0X0- 




-Pyrd)Pr 


4-236 


iBu.NMe 
~ 2 


Ph 


3 


- (2-oxo- 


•1 


-Pyrd)Pr 


4-237 


Me(cHx)NMe 


5-lBOX 


3 


- (2-oxo- 


.1 


-Pyrd)Pr 


4-238 


Me(Bz)NMe 


5-ISOX 


3 


- (2-0X0- 


-1 


-Fyrd)Pr 


4-239 


Et (Bz)NMe 


5-Isox 


3 


- (2-0X0- 


1 


-Pyrd)Pr 


4-240 


(4-Ph-l-Piz)Me 


5-Isox 


3 


-(2-0X0- 


■1 


-Pyrd)Pr 


4-241 


HorHe 


5-Isox 


2 


-MeBu 






4-242 


(4-Ph-l-Piz)Me 


5-Isox 


2 


-MeBu 






4-243 


Me(cHx)NMe 


5-Isox 


2 


-MeBu 






4-244 


Me(Bz)NMe 


5-Isox 


2 


-MeBu 






4-245 


Me(Bz)NMe 


4-Thiz 


2 


-MeBu 






4-246 


Me ( cHx ) NMe 


4-Thiz 


2 


-MeBu 






4-247 


(4-Ph-l-Piz)Me 


4-Thiz 


2 


-MeBu 






4-248 


MorMe 


4-Thiz 


2 


-MeBu 






4-249 


MocMe 


4-Thiz 


1 


-(HOMe)- 


2 


-MeBu 
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TABLE 4 . (cont) 



Cpd. 

No. E 1 R 3 R 4 



A "5 C f\ 

4 — ZbU 


MO rMe 


4 —Till z 


1 T3 ii 

lou 


A TCI 

4-Zb 1 


MO rMe 


rQ 


z-neou 


A O C O 

4 — Z SZ 


MO CM© 


"3 T v\A 


Z— Meou 




MOtMe 


l_rt 


z-Meou 


4-ZS4 


ho rMe 


b— i in la 


z-Meou 


4-255 


Me v5."X ; wwe 


C T «m i A 

5-imia 


Z -MeBU 


4-256 


mo rMe 


4— TulZ 


If- 

Me 


4 — Z D / 


WO Lflc 


4— x niz 


C# L. 


A O C Q 

4 — Zoo 


mo rMe 


4— iniz 


STL. 


*± — 4b 3 7 




A —Til T ^ 


\ Pr 
in 


A. 9 fin 




4 — X XIX 4» 


TKvi 






A— Thi 7 

4 — X XI X 4W 


oDu 


A_? fi? 

— 4b V>4& 




A— Thi r 


p n 

ITU 


a_*? fi n 




4 — XXlXZ 


1 Pn 
xrn 


A *7£LA 

4 — Z 04 


no I. Me 


4— ini z 


X— Menu 




Mo rMo 


4 — XXlXZ 


tlx 


4 — ZOO 


mo rMe 


4 — miz 


inX 


4-267 


Mo rMe 


4-Thiz 


3-MePn 


4-268 


Mo rMe 


4-Thiz 


2-MePn 


4-269 


Mo rMe 


4-Thiz 


Hp 


4-270 


Mo rMe 


4-Thiz 


iHp 


4-271 


Mo rMe 


4-Thiz 


Oc 


4-27-2 


Mo rMe 


5-Isox 


Pr 


4-273 


Mo rMe 


5-Isox 


iBti 


4-274 


Mo rMe 


5-Isox 


Pn 


4-275 


Mo rMe 


5-Isox 


iHx 


4-276 


Mo rMe 


5-Iraid 


Pr 


4-277 


Mo rMe 


5-lmid 


lBU 


4-278* 


Mo rMe 


5-Imid 


Pn 
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TABLE 4 (cont) 



CpcL 

1 '34 
No. R ET R 



4 


-279 


MorMe 


5— I mid 


iPn 


4 


-280 


MorMe 


5— I mid 


Hx 


4 


-281 


MorMe 




Un 

np 


4 


-282 


MorMe 


2-Thi 


Uv 

41 


4 


-283 


2-MorEt 


4-Thiz 

t* — X 11 X 


Pr 
r x 


4 


-284 


2 -Mo rEt 


4— Thi? 


4 Pn 


A 


-285 


2-MorEt 


^ — IIIJLZ 


Pn 


4 


-286 


2-MorEt 


R — T RAY 
J — X D W A 


XlxJW 


4 


-287 


1-MorEt 

x — nw x x* 


3-Thi 

O — X 11 X 


Uv 
1TA 


4 


-288 


1-MorEt 


5 — T SAY 


iPn 

X t u 


4 


-289 


1-MorEt 

X CIV L X« \m 


3 — llUlu 


Pn 


4 


-290 


Me fBz ^NMe 


4-Th i 9 

— X 11 X 4# 


Pr 

IT X 


4 


-291 


Me (Bz ^NMe 

us ^ x*«« y i*nc 


A-Thl y 
*± — X 11 X ^ 


IQU 




— ^ 3 ^ 




4-1Q1Z 


lc*n 


4 


-293 


Me (Bz )NMe 


4-Thiz 


iHx 


4 


-294 


Me(Ph)NMe 


4-Thiz 


iPn 


4 


-295 


Me(Ph)NMe 


2-Thi 


Pn 


4 


-296 


Me ( cHx ) NMe 


4-Thiz 


iPr 


4 


-297 


Me(cHx)NMe 


4-Thiz 


Bu 


4 


-298 


Me(cHx)NMe 


4-Thiz 


Hx 


4 


-299 


Me(cHx)NMe 


5-Imid 


Pn 


4 


-300 


Me(Bz)NMe 


5-Imid 


2-MeBu 


4 


-301 


Me(Bz)NMe 


5-Imid 


Hx 


4 


-302 


1-PipMe 


4-Thiz 


Hx 


4 


-303 


Me(Bz)NMe 


iPr 


HX 


4 


-304 


Me(Bz)NMe 


iPr 


2-MeBu 
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TABLE 5 



Cpd . 
No. 


R 1 


R 3 


R 4 




5-1 


MorMe 


4-Thiz 


2-MorEt 




5-2 


Me(Bz)NMe 


4-Thiz 


2-MorEt 




5-3 


Me ( cHx)NMe 


4-Thiz 


2-MorEt 




5-4 


Me (cHx)NMe 


4-Thiz 


3- (2-0X0- 


l-Pyrd)Pr 


5-5 


(4-Ph-l-Piz)Me 


4-Thiz 


3- (2-oxo- 


l-Pyrd)Pr 


5-6 


(4-Ph-l-Piz)Me 


iPr 


3- (2-OXO- 


l-Fyrd)Pr 


5-7 


MorMe 


iPr 


2-MorEt 




5-8 


Me (cHx)NMe 


iPr 


2-MorEt 




5-9 


Me(Bz)NMe 


iPr 


2-MorEt 




5-10 


(4-Ph-l-Piz)Me 


iPr 


2-MorEt 




5-11 


cHx^NMe 


iPr 


2-MorEt 




5-12 


iBu^NMe 


iPr 


2-MorEt 




5-13 


MorMe 


Ph 


2-MorEt 




5-14 


MorMe 


iPr 


2-MeBu 




5-15 


(4-Ph-l-Piz)Me 


iPr 


2-MeBu 




5-16 


Me(cHx)NMe 


iPr 


2-MeBu 




5-17 


Me(8z)NMe 


iPr 


2-MeBu 




5-18 


MorMe 


4-Thi2 


2-MeBu 




5-19 


Me(cHx)NMe 


4-Thiz 


2-MeBu 




5-20 


Me(Bz)NMe 


4-Thiz 


2-MeBu 




5-21 


(4-Ph-l-Piz)Me 


4-Thiz 


2-MeBu 




5-22 


MorMe 


5-Isox 


2-MeBu 




5-23 


Me(cHx)NMe 


5-Isox 


2-MeBu 




5-24 


Me(Bz)NMe 


5-lsox 


2-MeBu 




5-25 


MorMe 


5-Imid 


2-MeBu 




5-26 


Me (cHx)NMe 


5-Imid 


2-MeBu 




5-27 


Me(Bz)NMe 


5-Imid 


2-MeBu— 




5-28 


MorMe 


4-Thiz 


Pr 




5-29 


MorMe 


4-Thiz 


Bu 





44 



0 274 259 



TABLE S fCOIlt) 



Cpd. 








No. 


R 1 


R 3 


R 4 


5-30 


MorMe 


4-Thiz 


iBu 


5-31 


MorMe 


4-Thiz 


Pn 


5-32 


MorMe 


4-Thiz 


iPn 


5-33 


MorMe 


4-Thiz 


Hx 


5-34 


MorMe 


5-Isox 


iPn 


5-35 


MorMe 


5-Imid 


Hx 


5-36 


MorMe 


iPr 


Pn 


5-37 


Me(Bz)NMe 


4-Thiz 


Hx 


5-38 


Me(Bz)NMe 


5-Isox 


iPn 


5-39 


Me(cHx)NMe 


5-Isox 


HX 


5-40 


1-PipMe 


4-Thiz 


2-MeBu 


5-41 


2-MorEt 


4-Thiz 


2-MeBu 


5-42 


3-MorPr 


4-Thiz 


2-MeBu 
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TABLE 6 



Cpd. 

No. R 1 R 3 . R' 



6-1 


H^NMe 


4 -Till Z 




6-2 


2-H^NEt 


4-Thiz 


2-MorEt 


6-3 


(MeHN)Me 


4-Thiz 


2-MorEt 


6-4 


(EtHN)Me 


4-Thiz 


2-MorEt 


6-5 


(PrHN)Me 


4-Thiz 


2-MorEt 


6-6 


(PrHN)Me 


4-Thiz 


2-(l-Me-2-Pyrd)Et 


6-7 


(PrHN)Me 


4-Thiz 


2-(l-Pyrd)Et 


6-8 


(PrHN)Me 


4-Thiz 


2- (4-Me-l-Piz)Et 


6-9 


(PrHN)Me 


5-Isox 


2-(4-Me-l-Piz)Et 


6-10 


(PrHN)Me 


5-Isox 


2-MorEt 


6-11 


(PrHN)Me 


5-Isox 


2-(4-Me-l-Piz)Et 


6-12 


(PrHN)Me 


5-Iraid 


2- (4-Me-l-Piz )Et 


6-13 


(PrHN)Me 


5-Imid 


2-MorEt 


6-14 


(Me^^Me 


4-Thiz 


2-MorEt 


6-15 


^ 2 


4-Thiz 


2-MorEt 


6-16 


[Bu(Me)N]Me 


4-Thiz 


2-MorEt 


6-17 


[Bu (Me)N jMe 


4-THIZ 


z-Tuzct. 


6-18 


[Bu(Me)N]Me 


4-Thiz 


2-(l-Pip)Et 


6-19 


[Bu(Me)N]Me 


4-Thiz 


2-(4-Me-l-Piz)Et 


6-20 


[B\l(Me)N]Me 


5-Isox 


2-MorEt 


6-21 


[Bu(Me)N]Me 


5-Isox 


2-ThzEt 


6-22 


(Pr 2 N)Me 


5-Isox 


2-MorEt 


6-23 


(Pr 2 N)Me 


4-Thiz 


2-MorEt 


6-24 


(iPr 2 N)Me 


4-Thiz 


2-MorEt 


6-25 


(Bu 2 N)Me 


4-Thiz 


2-MorEt 


6-26 


(Bu 2 N)Me 


5-Isox 


2-MorEt 


6-27 


[Me(cHx)N]Me 


4-Thiz 


2-MorEt 


6-28 


(Me(Ph)N]He 


4-Thiz 


2-MorEt 


6-29 


[Et(4-MePh)N)Me 


4-Thiz*~" 


2-MorEt 
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TABLE 6 (cont) 



Cpd . 
















No. 


R 1 


R 3 


R 4 


6-30 


[Me(Bz)N]Me 


4-Thiz 


2-MorEt 


6-31 


[Et(Bz)N]Me 


4-Thiz 


2-MorEt 


6-32 


[Me{2-PhEt)N]Me 


4-Thiz 


2-MorEt 


6-33 


(l-Pyrd)Me 


4-Thiz 


2-(l-Pip)Et 


6-34 


(l-Pyrd)Me 


4-Thiz 


2-(4-Me-l-Piz)Et 


6-35 


(l-Pyrd)Me 


4-Thiz 


2-MorEt 


6-36 


(l-Pyrd)Me 


5-Isox 


2-MorEt 


6-37 


(l-Pyrd)Me 


5-lsox 


2-(l-Pyrd)Et 


6-38 


(l-Pyrd)Me 


5-Imid 


2-MorEt 


6-39 


(l-Pip)Me 


4-Thiz 


2-MorEt 


6-40 


(l-Pip)Me 


4-Thiz 


3-MorPr 


6-41 


(l-Pip)Me 


4-Thiz 


2-(l-Pip)Et 


6-42 


(l-Pip)Me 


4-Thiz 


2-(4-Me-l-Piz)Et 


6-43 


(l-Pip)Me 


5-Isox 


2-MorEt 


6-44 


(l-Pip)Me 


5-Imid 


2-MorEt 


6-45 


MorMe 


5-Imid 


2-MorEt 


6-46 


MorMe 


5-Imid 


3-MorPr 


6-47 


MorMe 


5-Imid 


2-(4-Me-l-Piz)Et 


6-48 


MorMe 


4-Thiz 


2-(NEt 2 )Et 


6-49 


MorMe 


4-Thiz 


3-(NMe_)Pr 


6-50 


MorMe 


4-Thiz 


2-(l-Pyrd)Et 


6-51 


MorMe 


4-Thiz 


2-(l-Pip)Et 


6-52 


MorMe 


4-Thiz 


2-(l-Et-2-Pyrd)Et 


6-53 


MorMe 


4-Thiz 


(l-Et-2-Pyrd)Me 


6-54 


MorMe 


4-Thiz 


(4-Pip)Me 


6-55 


MorMe 


4-Thiz 


2-MorEt 


6-56 


MorMe 


4-Thiz 


3-MorPr 


6-57 


MorMe 


4-Thiz 


2-OH-3-MorPr 


6-58 


MorMe 


4-Thiz 


2-ThzEt 


6-59 


MorMe 


4-Thiz 


2-OH-3-(l-Pip)Pr 
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TABLE 6 (cont) 



Cpd. 

No. ' R 1 R 3 R 4 



6-60 


MorMe 




4-Thiz 


2-OH-3-(4-Me-l-Piz)Pr 


6-61 


MorMe 




4-Thiz 


2-(4-EtC-l-Piz)Et 


6-62 


MorMe 




4-Thiz 


2-[4-(2-Pyr)Piz]Et 


6-63 


MorMe 




4-Thiz 


(2-Pyr)Me 


6-64 


MorMe 




4-Thiz 


2-(2-Pyr)Et 


6-65 


MorMe 




4-Thiz 


2-(l-Piz)Et 


6-66 


MorMe 




4-Thiz 


3-(2-Me-l-Pip)Pr 


6-67 


(2,6-diMeMor)Me 


4-Thiz 


2-MorEt 


6-68 


MorMe 




5-Isox 


2-(NEt 2 )Et 


6-69 


MorMe 




5-Isox 


2-(l-Pyrd)Et 


6-70 


MorMe 




5-Isox 


2-(l-Me-2-Pyrd)Et 


6-71 


MorMe 




5-Isox 


2-(2-Etc-l-Pyrd)Et 


6-72 


MorMe 




5-Isox 


2-(2-PrCar-l-Pyrd)Et 


6-73 


MorMe 




5-Isox 


2-OH-3-(l-Pip)Pr 


6-74 


MorMe 




5-Isox 


2-MorEt 


6-75 


MorMe 




5-Isox 


3-MorPr 


6-76 


MorMe 




5-Isox 


2-OH-3-MorPr 


6-77 


MorMe 




5-Isox 


(4-Pip)Me 


6-78 


MorMe 




5-ISOX 


2-(4-Me-l-Piz)Et 


6-79 


MorMe 




2-Thi 


2-MorEt 


6-80 


MorMe 




2-Pyr 


2-MorEt 


6-81 


MorMe 




3-Ind 


2-MorEt 


6-82 


(4-Me- 


l-Piz)Me 


4-Thiz 


2-MorEt 


6-83 


(4-Me- 


l-Piz)Me 


4-Thiz 


2-(4-Me-l-Piz)Et 


6-84 


(4-Me- 


l-Piz)Me 


4-Thiz 


2-(l-Pyrd)Et 


6-85 


(4-Me- 


■l-Piz)Me 


4-Thiz 


2-(l-Pip)Et 


6-86 * 


(4-Me- 


•l-Piz)Me 


4-Thiz 


3-MorPr 


6-87 


(4-Me- 


l-Piz)Me 


4-Thiz 


(l-Et-2-Pyrd)Me 


6-88 


(4-Me- 


■l-Piz)Me 


5-ISOX 


(l-Et-2-Pyrd)Me 


6-89 


(4-Me- 


•l-Piz)Me 


5-ISOX 


2-(l-Pyrd)Et 
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TABLE 6 (cont) 



Cpd. 



No. 


R 1 




R 3 




R 4 


6-90 


(4-Me-l-Piz)Me 


5 


-Isox 


2 


-(l-Pip)Et 


6-91 


(4-Me-l-Piz)Me 


5 


-Isox 


2 


-MorEt 


6-92 


(4-Me-l-Piz)Me 


5 


-Imid 


2 


-MocEt 


6-93 


ThzMe 


4 


-Thiz 


2 


-MorEt 


6-94 


ThzMe 


4 


-Thiz 


3 


-MorPr 


6-95 


ThzMe 


4 


-Thiz 


2 


-(l-Pip)Et 


6-96 


ThzMe 


5 


-Isox 


2 


-(l-Pip)Et 


6-97 


ThzMe 


5 


-Isox 


2 


-MorEt 


6-98 


2-MorEt 


5 


-Isox 


2 


-MorEt 


6-99 


2-MorEt 


4. 


-Thiz 


2 


-MorEt 


6-100 


2-MorEt 


4 


-Thiz 


2 


-(l-Pyrd)Et 


6-101 


3-MotPr 


4 


-Thiz 


2 


-MorEt 


6-102 


3-MorPr 


4 


-Thfiz 


3 


-MorPr 


6-103 


3-MorPr 


5 


-Isox 


3 


-MorPr 


6-104 


3 -MorPr 


5 


-Isox 


2 


-MorEt 


6-105 


(4-Etc-l-Piz)Me 


5 


-Isox 


2 


-MorEt 


6-106 


(4-Etc-l-Piz)Me 


5 


-Isox 


2 


-(4-Me-l-Piz)Et 


6-107 


(4-Etc-l-Piz)Me 


4 


-Thiz 


2 


-MorEt 


6-108 


(4-Etc-l-Piz)Me 


4 


-Thiz 


2 


-(4-Me-l-Piz)Et 


6-109 


(4-Eto-l-Piz)Me 


5 


-Imid 


2 


-MorEt 


6-110 


(4-Ph-l-Piz)Me 


4 


-Thiz 


2 


-MorEt 


6-111 


(4-Ph-l-Piz)Me 


4 


-Thiz 


2 


-(NEt 2 )Et 


6-112 


(4-Ph-l-Piz)Me 


5 


-Isox 


2 


-MorEt 


6-113 


(4-Ph-l-Piz)Me 


5 


-Isox 


2 


-(NEt 2 )Et 


6-114 


[4-(4-FPh)- 












-l-Piz]Me 


5 


-Isox 


2 


-MorEt 


6-115 


[4-(4-FPh>- 












-l-Piz]Me 


4 


-Thiz 


2 


-MorEt 


6-116 


[4-(4-MeOPh)- 












-l-Piz]Me 


4 


-Thiz 


2 


-MorEt 
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TABLE 6 (cont) 



Cpd. 



No. 


R 1 


R 3 


R 4 




6-117 


[4-(2-CiPh)- 










-l-Piz]Me 


4-Thiz 


2-MorEt 




6-118 


[4-(2-Pyr)- 










-l-Piz]Me 


4-Thiz 


2-MorEt 




6-119 


(4-Bz-l-Piz)Me 


4-Thiz 


2-MorEt 




6-120 


(4-Bz-l-Pip)Me 


4-Thiz 


• 2-MorEt 




6-121 


(4-Bz-l-Pip)Me 


5-Isox 


2-MorEt 




6-122 


3-Pip 


5-Isox 


2-MorEt 




6-123 


3-Pip 


4-Thiz 


2-MorEt 




6-124 


l-Boc-3-Pip 


4-Thiz 


2-MorEt 




6-125 


l-Boc-2-Pyrd 


4-Thiz 


2-MorEt 




6-126 


l-Boc-2-Pyrd 


5-Isox 


2-MorEt 




6-127 


2-Pyrd 


5-Isox 


2-MorEt 




6-128 


2-Pyrd 


4-Thiz 


2-MorEt 




6-129 


(PhNH)Me 


4-Thiz 


2-MorEt 




6-130 


(BzNH)Me 


4-Thiz 


2-MorEt 




6-131 


(BzNH)Me 


5-Isox 


2-MorEt 




6-132 


[ (2-PhEt)NH]Me 


5-Isox 


2-MorEt 




6-133 


[ (2-PhEt)NH]Me 


4-Thiz 


2-MorEt 




6-134 


1-MorEt 


4-Thiz 


2-MorEt 




6-135 


1-MorEt 


4-Thiz 


3-MorPr 




6-136 


1-MorEt 


4-Thiz 


2-(4-Me-l- 


-Piz)Et 


6-137 


1-MorEt 


5-Isox 


2-(4-Me-l- 


-Piz)Et 


6-138 


1-MorEt 


5-ISOX 


2-MorEt 




6-139 


1-MorPr 


4-Thiz 


2-MorEt 




6-140 


1-MorBu 


4-Thiz 


2-MorEt 




6-141 


l-(l.-Pyrd)Et 


4-Thiz 


2-MorEt 




6-142 


* l-(l-Pip)Et 


4-Thiz 


2-MorEt 




6-143 


l-(4-Me-l-Piz)Et 


4-Thiz 


2-MorEt 




6-144 


1-ThzEt 


4-Thiz 


2-MorEt 
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TABLE 6 (cont) 



Cpd. 

No. R 1 R 3 R 4 



6-145 


1-ThzEt 


5-Isox 


2-MorEt 


£ 1 A £ 


1-TnZEt 


5-Isox 


3-MorPr 


6-147 


l-( 4-Ph-l-Piz)Et 


4-Thiz 


2-MorEt 


6-148 


1- (4-Ph-l-Piz )Et 


5-lBOX 


2-MorEt 


6-149 


MorMe 


5-Isox 


l-Me-2-MorEt 


6-150 


MorMe 


5-ISOX 


2-MorPr 


6-151 


MorMe 


5-ISOX 


2-Me-3-MorPr 


6-152 


1-MorEt 


5-I60X 


2-Me-3-MorPr 


6-153 


1-MorEt 


5-Isox 


l-Me-3-MorPr 


0-154 


1-MOTEt 


5-Imid 


2-Me-3-MorPr 


D — lDD 


Mo rMe 


4-Thiz 


1 -Me -2-MorEt 


a ice 


MO rMe 


4-Thiz 


2-MorPr 


6-157 


MorMe 


4~Thiz 


l-Me-3-MorPr 


£ ICO 


mo rMe 


4-Thi2 


2-Me-3-MorPr 


£ ICQ 


mo rMe 


4-Thiz 


3-MorBu 


o — loU 


1-MorEt 


4-Thiz 


2-Me-3-MorPr 


£ 1 £ 1 
0 — lOi 


1-MorEt 


4-Thiz 


l-Me-2-MorEt 




1-MOrEt 


4-Thiz 


2-MorPr 


6-163 


1-MorPr 


4-Thiz 


2-MorPr 


6-164 


1-MorPr 


4-Thiz 


2-Me-3-MorPr 


6-165 


(l-Boc-3-Pip)Me 


4-Thiz 


2-MorEt 


6-166 


Me(cHx)NMe 


2-Thi 


2-MorEt 


6-167 


Me(Bz)NMe 


2-Thi 


2-MorEt 


6-168 


1-PipMe 


2-Thi 


2-MorEt 


6-169 


[4-(2-C2.Ph)- 








-l-Pi2]Me 


2-Thi 


2-MorEt 


6-170 


(4-Me-l-Piz)Me 


2-Thi 


2-MorEt 


6-171 


(4-Ph-l-Piz)Me 


2-Thi 


2-MorEt 


6-172 


[4-(4-FPh)- 








-l-Piz]Me 


2-Thi 


2-MorEt 
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TABLE 6 (cont) 



Cpd, 

No.. -R 1 R 3 R 4 



6-173 


(4-Ph-l-Piz)Me 


3-Ind 


2-MorEt 






6-174 


1-PipMe 


3-Ind 


2-MorEt 






6-175 


Me(cHx)NMe 


3-Ina 


2-MorEt 






6-176 


Me^NMe 


3-Ind 


2-MorEt 






6-177 


Me(Bz)NMe 


3-Ind 


2-MorEt 






6-178 


Me(Bu)NMe 


3-Ind 


2-MorEt 






6-179 


MorMe 


4-Thiz 


3- (2-oxo- 


1- 


-Fyrd)Pr 


6-180 


Me(Bz)NMe 


3-Ind 


3- (2-oxo- 


1- 


-Pyrd)Pr 


6-181 


Me(cHx)NMe 


3-Ind 


3- (2-0X0- 


1- 


-Pyrd)Pr 


6-182 


Me(Bz)NMe 


3-Ind 


2-MorEt 






6-183 


MorMe 


Ph. 


2-MorEt 






6-184 


MorMe 


Ph 


3-(2-0XO- 


■1- 


-Pyrd)Pr 


6-185 


Me ( cHx ) NMe 


Ph 


2-MorEt 






6-186 


Me(cHx)NMe 


Ph 


3-(2-oxo- 


1- 


-Pyrd)Pr 


6-187 


Me(Bu)NMe 


Ph 


3-(2-oxo- 


1« 


-Pyrd)Pr 


6-188 


Me(Bu)NMe 


Ph 


2-MorEt 






6-189 


Me(Bz)NMe 


Ph 


2-MorEt 






6-190 


Me (Bz)NMe 


Ph. 


3- ( 2-0X0- 


•1- 


-Pyrd)Pr 


6-191 


MorMe 


iPr 


3-(2-0X0- 


-1 


-Pyrd)Pr 


6-192 


MorMe 


iPr 


2-MorEt 






6-193 


Me( cHx)NMe 


iPr 


2-MorEt 






6-194 


Me(cHx)NMe 


iPr 


3-(2-0X0- 


1 


-Pyrd)Pr 


6-195 


Me(Ph)NMe 


iPr 


3-(2-oxo- 


-1 


-Pyrd)Pr 


6-196 


Me(Ph)NMe 


iPr 


2-MorEt 






6-197 


Me(Bz)NMe 


iPr 


2-MorEt 






6-198 


Me(Bz)NMe 


iPr 


3-(2-OXO- 


-1 


-Pyrd)Pr 


6-199 


Me(Bu)NMe 


iPr 


3-(2-OXO- 


1 


-Pyrd)Pr 


6-200 


Me(Bu)NMe 


iPr 


2-MorEt 






.6-201 


[Me(2-PhEt)N]Me 


iPr 


2-MorEt 
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TABLE 6 (cont) 



Cpd. 



No. 


R 1 


R 3 


R 4 


6-202 


[4-(2-Pyr)~ 








-l-Piz]Me 


iPr 


2-MorEt 


6-203 


[4-<2-Pym)- 








-1-PizJMe 


iPr 


2-MorEt 


6-204 


[4-(4-FPh)- 








-l-Piz]Me 


iPr 


2-MorEt 


6-205 


[4-(2-CiPh)- 








-l-Piz]Me 


iPr 


2-MorEt 


6-206 


[4-(2-MeOPh)- 








-l-Piz]Me 


iPr 


2-MorEt 


6-207 


Me (Bz)NMe 


5-Imid 


2-MorEt 


6-208 


Me(Bz)NMe 


5-Imid 


3-(2-oxo-l-Pyrd)Pr 


6-209 


Me(cHx)NMe 


5-lmid 


3-(2-oxo-i-Pyrd)Pr 


6-210 


Me(cHx)NMe 


5-lmid 


2-MorEt 


6-211 


(4-Ph-l-Piz)Me 


5-Imid 


2-MorEt 


6-212 


(4-Ph-l-Pi2)Me 


5-lmid 


3-(2-oxo-l-Pyrd)Pr 


6-213 


MorMe 


4-Thiz 


3-(5-Imid)Pr 


6-214 


iBu^NMe 
— 2 


4-Thiz 


2-MorEt 


6-215 


cHx NMe 

— 2 


4-Thiz 


2-MorEt 


6-216 


iPr(Bz)NMe 


5-lBOX 


2-MorEt 


6-217 


Me(Bz)NMe 

»**t^ ^ mm mm j m^m m\& 


5 — 1 SOX 


2-MorEt 


6-218 


[4-(4-ClBzhy)- 








-l-Piz]Me 


4-Thiz 


2-MorEt 


6-219 


iPr(Bz)NMe 


4-Thiz 


2-MorEt . 


6-220 


[4-<4-CJlPh)- 








-l-Piz]Me 


4-Thiz 


2-MorEt 


6-221 


[4-(3-TFMPh)- 








-l-Piz]Me 


4-Thiz 


2-MorEt 


6-222 


[4-(2-Pym)- . 








-l-Piz]Me 


4-Thiz 


2-MorEt 
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TABLE 6 (cont) 



Cpd. 
No. 


v 

R 


3 

R 




4 

R 






6-223 


Me(Bz)NMe 


4-Thiz 


2 


-(2-OXO 


-1 


-Pyrd)Et 


6-224 


Et (Bz)NMe 


4-Thiz 


2 


-(2-0X0 


-1 


-Pyrd)Et 


6-225 


Me(cHx)NMe 


4-Thiz 


2 


-(2-0X0 


-1 


-Pyrd)Et 


6-226 


Me(Pb)NMe 


4-Thiz 


2 


-(2-0X0 


-1 


-Pyrd)Et 


6-227 


(4-Ph-l-Piz)Me 


4-Thiz 


2 


-(2-0X0 


-1 


-Pyrd)Et 


6-228 


[4-(3-TFMPh)- 






; 








-l-Piz]Me 


4-Thiz 


2 


-(2-oxo 


-1- 


~Pyrd)Et 


6-229 


[4-(2-MeOPh)- 














-l-Piz]Me 


4-Thiz 


2 


-(2-oxo 


-1- 


-Pyrd)Et 


6-230 


[4-(2-ClPh)- 














-l-Piz]Me 


4-Thiz 


2 


-(2-oxo 


-1 


-Pyrd)Et 


6-231 


Bti^NHe 


4-Thiz 


2 


-(2-oxo 


-1 


-Pyrd)Et 


6-232 


cHXjNMe 


4-Thiz 


2 


-(2-0X0 


-1 


-Pyrd)Et 


6-233 


(4-Bz-l-Piz)Me 


4-Thiz 


2 


-MorEt 






6-234 


Et (Bz)NHe 


iPr 


2 


-MorEt 






6-235 


cHx 2 NMe 


Ph 


3 


-(2-oxo 


-1 


-Pyrd)Pr 


6-236 


iBUjNMe 


Ph 


3 


-(2-oxo 


-1 


-Pyrd)Pr 


6-237 


Me (cHx)NMe 


5-lsox 


3 


-(2-oxo 


-1 


-Pyrd)Pr 


6-238 


Me(Bz)NMe 


5-lsox 


3 


-..(2-0X0 


-1 


-Pyrd)Pr 


6-239 


Et (Bz)NMe 


5-Isox 


3 


-(2-oxo 


-1 


-Fyrd)Pr 


6-240 


(4-Ph-l-Piz)Me 


5-lsox 


3 


-(2-OXO 


-1 


-Pyrd)Pr 


6-241 


MorMe 


5-lsox 


2 


-MeBu 






6-242 


(4-Ph-l-Piz)Me 


5-1 BOX 


2 


-MeBu 






6-243 


Me(bHx)NMe 


5-lsox 


2 


-MeBu 






6-244 


Me(Bz)NMe 


5-lsox 


2 


-MeBu 






6-245 


Me(Bz)NMe 


4-Thiz 


2 


-MeBu 






6-246 


Me ( cHx ) NMe . 


4-Thiz 


2 


-MeBu 






6-247 


(4-Ph-i-Piz)Me 


4-Thiz 


2 


-MeBu 






6-248 


MorMe 


4-Thiz 


2 


-MeBu 






6-249 


MorMe 


4-Thiz 


1 


— (HOMe) 


-2 


-MeBu 
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TABLE 6 (cantl 



Grid 
No 


tv 


R 3 


K 


6-250 


Mn rMP 


*» — 1 Ui.2 




6-251 


nu Lnc 


Ph 




O — 3 A 


Ma rMa 


«j — i ii a 




O — 4+ 3 >J 


Mn rMo 




Z— Menu 


6-254 


MorMe 


5-Imid 


2-MeBU 


£ o c c 


Me (cHx)NMe 


5-Imid 


2-MeBu 


6-256 


Me (Bz)NMe 


4-Thi2 


1- < 1-P ipMe ) - 2 -MeBu 


6-257 


Me(Bz)NMe 


4-Thiz 


l-(MorMe)-2-MeBu 


6-258 


Me(B2)NMe 


4-Thiz 


2-(l-Pip)Et 


6-259 


MorMe 


4-Thiz 


Bu 


6-260 


MorMe 


4-Thi2 


Pn 


6-261 


MorMe 


4-Thiz 


iPn 


6-262 


MorMe 


4-Thi2 


Hx 


6-263 


Me(Bz)NMe 


4-Thi2 


Bu 


6-264 


Me (Bz)NMe 


4-Thiz 


Hx 


6-265 


Me ( cHx)NMe 


4-Thiz 


iPn 


6-266 


Me(cHx)NMe 


4-Thiz 


Hx 


6-267 


2-MorEt 


4^Thiz 


Hx 
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TABLE 7 

5 

Cpd. 

No. R 1 R 2 R 3 R 4 ' 

io 





7-1 


MorMe 


1-Np 


4-Thiz 


iBu 






7-2 


MorMe 


1-Np 


4-Thiz 


Pn 


> 


15 


7-3 


MorMe 


1-Np 


4-Thiz 


iHx 






7-4 


MorMe 


1-Np 


5-Isox 


BU 






7-5 


MorMe 


Ph 


4-Thiz 


BU 




20 


7-6 


MorMe 


CHX 


4-Thiz 


HX 




25 






TABLE 


8 






30 


Cpd. 
No. 


R 


R 


A 

R 


c 

R 




35 
















8-1 


Mor 


4-Thiz 


2-MorEt 


H 






8-2 


Mor 


4-Thiz 


Pr 


H 




40 


8-3 
8-4 


Mor 
Mor 


4-Thiz 
4-Thiz 


Pn 
Bu 


H 
Bu 






8-5 


Mor 


5-Iraid 


Hx 


H 






8-6 


Mor 


5-Isox 


Hx 


H 




45 


8-7 


Mor 


iPr 


3-(2-0X0-l- 


-Fyrd)Pr H. 


* 




8-8 


Me(cHx)N 


4-Thiz 


2-MorEt 


H 






8-9 


Me(cHx)N 


4-Thiz 


Hx 


H 


5 


50 


8-10 


Me(Bz)N 


4-Thiz 


2-MorEt 


H 



Also preferred are the pharmaceutical^ acceptable salts of the above compounds, especially the 
55 hydrochlorides. 

Of the compounds listed above, the .following compounds are preferred,, that is to say Compounds No. 
1-40. 1-86, 1-101, 1-108, 1-131. 1-146. 4-15, 4-16. 4-27, 4-28. 4-30, 4-31, 4-45. 4-55. 4-79, 4-81. 4-101. 4- 
115, 4-116. 4-117. 4-119, 4-131. 4-179. 4-180, 4-183. 4-184. 4-185, 4-186. 4-191, 4-192, 4-193. 4-194. 4- 
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195, 4-196, 4-197. 4-198, 4-199, 4-201, 4-208. 4-214. 4-217, 4-218, 4-219. 4-223. 4-234. 4-237. 4-238. 4- 
241, 4-244, 4-248, 4-250. 4-258, 4-260. 4-262, 4-263, 4-265. 4-298. 4-300. 4-304. 5-14, 5-19, 5-24, 5-29. 5- 
33. 6-30 and 6-257, of which the following are most preferred: 
1-40. N-{N-[3-Morpholinocarbonyl-2-<l-nap 

pholinoethyl)amide. especially N-{N-((2R)-3-rnorpholinocarbonyl-2-(1-naphthylnriethyl)propionyl)-3-(4- 
thiazolyl)-rX-alanyl}-cyclostatin-(2-morpholinoethyl)arnide and N-{N-[(2R)-3-morpholinocarbony!-2-(1 -naph- 
thylmethyl)propionyl]-3-{4-thia20lyl)-L-alanyl}-cyclostatin-(2-morpholinoethy 
1-101. N-{N-[3-(N-Benzyl-N-memy!ca^ 

alany l}-cyclostatin-{2-morpholinoethy l)amide, especially N-{N-[(2R)-3-(N-benzyI-N-methy Icarbamoy l)-2-{ 1 - 

naphthylmethyl)propionyl]-3-(4-thiazolylK^ 

1-108. N-{N-[3-(N-Benzyl-N-methylcarbam^ 

alanyl}-cyciostatin-(2-morpholinoethyl)amide, especially N-{N-[(2R)-3-(N-benzy l-N»methy Icarbamoy l)-2-(1- 
naphthylmemyl)propiony(]-3-(5-isoxazolyl)-L-alanyl}- cyc!ostatin-{2-mc*phoiinoethyl)amide: 

1- 131. N-{N-(3-Morpholinocarbonyl-2-(1-n^ 

methylbutyDamide, especially N-{N-[(2R)-3-morpholinocarbonyl-2-{1-naphthylrnethyl)propionyl]-3{4- 

thiazolyl)-L-alanyl}-cyclostatin-[(S)-2-rnethylbutyl]arnide; 

4-27. N-{N-(N-<N-Cyclohexyi-N-methy^ 

(2-morpholinoethyl)amide. especially N-{N-[N-(N-cyclohexyl-N-m 

3- (4-thiazolyl)-L-alanyl}-cyclostatin-(2-morpholinoethyl)arnide; 

4- 28. N-{N-[N-(N-MetaylanilinoaceW 
(2morpholinoethyl)amide t especially N-{N-[N-(N-methylanilinoacetyl^ 
L-alanyl}-cyclostatin-(2-morpholinoethyl)amide; 

4-194. N-{N-[N-(N-Cyclohexyl-N^^ 

pyrrolidinyl)propyl]amide. especially N-{N-[N-(N-cyclohexyl-^ 
L-leucyl}-cyclostatin-[3-(2-oxo-1-pyrrolidinyl)propyl]amide: 

4-208.N-{N-[ N-<N-Benzy l-N-methy taminoacety l)-3-( 1 -naphthyl)-alanyl]-3-(5-imida2oIyl)-alanyl}-cyclostatin-[3- 

(2-oxo-1-pyrroIidinyl)propyl]amide; 

4-217. N-{N-[N-{N-Benzyl-N-methyte^ 

morpholinoethyDamide; ^ - 

4-218. N-{N-[N-[4-{4-Ch!orobenzh^ 

cyclostatin-(2-morpholinoethyl)amide, especially N-[N-{N-[4-(4-chlorobenzhydryl)-1 -piperazinylacetyl]-3-(1 - 

naphthyl)-L-aianyl}-3-(4-thiazolyl)-L-a!^^ 

4-219. N-{N-[N-(N-Benzyl-N-isopropylaminoacetyl)-3-(1-nap 

(2-morpholinoethyl)amide, especially N-{N-[N-(N-benzyl-^ 

(4-thiazolyl)-L-alanyl}-cyclostatin-(2-morphoIinoethyl)amide; 

4-237. N-{N-[N-(N-Cyclohexyl-N-methylaminoacetyl)-3-{1-naphthyl)- 

alanyl}^yclostatin-[3-(2-oxo-l-pyrrolidinyl)propyllarnide: 

4-238. N-{N-[N-(N-Benzyl-N-methylaminoacetyl)-3-(1-naphthyl)-alanyl>3-(5-is 

(2-oxo-1 -pyrrolidinyl)propyi]amide; 

4-241. N-{N-[N-Morpholinoacetyl-3-(1-napM 

amide; 

: 4-248. N-{N-[N-Morpholinoacetyl-3-(1 -naphthyl)-alanylh3-(4-thiazolyl)-aIanyl}-cyclostatin-{2-methylbutyl)- 
amide, especially N-{N-[N-morpholinoacetyl-3-(1-naph^ 

2- methylbutyl]amide; ~ 
4-250. N-{N-[N-Moipho!inoacetyl-3-(1-naphthylhaianyl]-3-(4-thiazolyl)-aIan 

4-258. N-{N-[N-MorphoIinoacetyl-3-(1-naph^ 
4-260. N-{N-[N-Morpholinoacetyl-3-(1-n^ 
4-262. N-{N-[NMorpholinoacetyl-3-(1-n^ 

4-263. N-{N-[N«Morpholinoacetyl-3-(1 -naphthyl)-alanylJ-3-(4-thiazolyl)-alanyl}-cyclostatin-isopentylamide: 

4- 265. N-{N-[N-Morpholinoacetyl-3-{1 -naphthyl)-alany l]-3-(4-thiazoly l)-alany l}-cyclostatin-hexylamide. espe- 
cially N-{N-[N-morphoHnoacetyl-3-{1-napM 

5- 14. N-[N-(N-Morpholinoacetyl-phenylaianyl)-leucylKyclostatin-(2-melhylbuty especially N-[N-(N- 
morpholinoacetyl-L-phenylalanyl)-L-ieucyl]-cyclostatin-[(6)-2-methylbutyl]arni 

5-24. N-[N-(N-Morpholinoacetyl-phenylalanyl)-3-(5-isoxazolyl)-aJanyl}-cyclosteti 

5-29. N-[N-(N-Morpholinoacetyl-phenylalanyl)-3-<4-tW especially N-[N- 

<N-morpholinoacetyl-L-ph'enylalanyl)-3-^ ~ 
5-33. N-[N-(N-Moipholinoacetyl-phenylalan^ especially N-[N- 

(N-morpholinoacetyl-L-phenylalanyl)-3-(4-thiazoiyl)-L-alanyl]-cycto 
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and the pharmaceutical^ acceptable salts of the above compounds, especially the hydrochlorides. 

The compounds of the present invention are oligopeptides and may, therefore, be prepared, as is well 
known in the art by reacting together the component amino acids in any appropriate order, by reacting 
together two or more lower oligopeptides (again, if necessary, in an appropriate order) or by reacting one or 
more component amino adds with one or more lower oligopeptides (again, if necessary, in an appropriate 
order). However, provided that the correct sequence of amino acid residues in the oligopeptide of formula 
(I) is achieved, there is no particular restriction upon the order in which these reactions are carried out. In 
general terms, the compounds of the invention may be prepared by reacting together compounds of 
formulae: 



10 



15 



20 



R 2 

25 | 

CH 2 

I (IV) 
R 1 -C-A-CH-C-OH 
II II 

30 0 0 

or a reactive derivative thereof , 

35 

I 

CH 2 

40 I (V) 

NH 2 -CH-C-OH 
II 
O 

45 



SO 



55 



58 



0 274 259 



15 



20 



or a reactive derivative thereof. 



• • 

r i 

• • 

\ / 



CH 2 

NH 2 -CH-CH-CH 2 -C-OH 

I II 
OH O 



or a reactive derivative thereof, and 



(VI) 



H-N (VII) 

\ 

R5 

or a reactive derivative thereof (in the above formulae R 2 -R 5 and A are as defined above and R 1 represents 
30 any of the groups represented by R 1 or an active group), and, where R 1 represents said active group, 
converting it to any one of the groups represented by R 1 ; 

or by reacting a peptide compound derivable by reaction of some of said compounds of formulae (IV). (V), 
(VI) or (VII) or said reactive derivatives with the remainder of said compounds or said reactive derivative(s) 
or with a peptide compound or compounds derivable by reaction of said remainder or reactive derivative(s) 
35 thereof, the reaction(s) being in an order corresponding to the order of the residues derived from said 
compounds of formulae (IV), (V), (VI) and (VII) in said compound of formula (I). Also, where A represents a 
group of formula -NH-, the compound of formula (IV) may, if desired, be replaced by the two compounds of 
formulae (IVa) and (IVb): 
R 1 - C -OH (IVa) 

and 



i 



R2 
I 

CH 2 



(IVb) 
H 2 N-CH-C-OH 
II 

so Q 



(in which R 1 and R 2 are as defined above). 
55 If required, the resulting compound of formula (I) may be subjected to any one or more of various 
optional reactions, for example salification. 

In specific embodiments of the process of the present invention, the compounds of the invention may 
be prepared by any of the following Reaction Schemes A, B. C, D and E. 
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Reaction Scheme A 

R 2a R 3a 

I I 
CH CH 2 

1a 1 1 

R -C-A — CH-C— NH-CH-C-OH 

II II II 

0 0 0 

(VIII) 

+ 




CH 2 R U 

I / Step A1 
H 2 H— CH-CH -CH2-C-N; 

I II \ R 5 

OH 0 

(IX) 

R 2a R 3a 

II. , 
CH 2 CH 2 CH 2 r" 

1a 1 1 1 / 

R -C-A-CH - C-MH-CH- C -NH-CH -CH-CHo-C -i' 

II II II I 1 II \c 

0 0 0 OH o R 

,Ial iStep A2 




R 2 R 3 




CH 2 CH 2 CH 2 R U 

R 1 -C-A-CH-C-NH -CH-C-NH-CH-CH - CHo-C -N 

(I) 
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5 



70 



IS 



Reaction Scheme B 



25 



30 



35 



40 



45 



50 



R 2a R 3a 




I I 
CH 2 CH 2 CH 2 R ta 

R la -C-A-CH-C-OH + H 2 N - CH-C -NH-CH -CH-CH 7 -C-N^ 
II II II I II ^ R 5 

0 0 0 OH 0 



(X) (XI) 
JltlJL (la) JUL^ (I) 
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Reaction Scheme C 



.2a 



CH 2 



3 a 



R 

I 

CH, 




CH« 



1. 1 4 + i" 2 r 

R la -C-A-CH-C-0H IU-CH-C-NH-CH-CH -CHo-C- 



II 
0 



II 
0 



(X) 



t 



II 

0 



Step CI 



I 

OH 
(XII) 



II 
0 



,2 a 



CH 2 



R 3a 
I 

CH 2 




CH 2 



R - C-A-CH - C-NH-CH -C-NH -CH -CH-CH--C-CH 
II II || I 2 

0 0 0 OH 



II 

0 



Step C2 



+ H-N<^ 



(XIV) 



(la) 



Step C3 



(I ) 
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Reaction Scheme 0 



i3a 




,2 a 



CH2 CH9 R CH 2 

1 1 / 11 I 

nh 2 -ch-c-nh-ch-ch-ch 2 -c-n( + r1'-NH-CH-C 



OH 



(XI) 



Step 01 



II 
0 

(XV) 



R 



2a 



CH2 

I 



,3a 



CH2 




CH 2 

I 



r^-nh-ch-c-nh-ch-c-nh-ch-ch-ch.-c-n/ 



II 
0 



H I 
0 OH 
(XVI) 



N 5 



Step 02 



+ R la -CO0H (XVII) 



da] 



Step 0 3 



(I) 
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Reaction Scheme E 




R 2a R 3a 

I I 

CH 2 CH 2 CH 2 R i a 

R -NH-CH-ONH-CH - C - NH-CH-CH -CH--C - K 

II II l II \ 5 

0 0 OH " Rb 



0 



(XVI) 
Step El 



,12 



+R -C0OH (XVIII) 



t 



R 12 -C-NH — CH— C-MH-CH— C-NH-CH-CH -CH9-C-NC 
II II II I 1 II \ 



R 2a 


R 3a 


1 

CH 2 


1 

CH 2 




CH 2 



0 

(XIX] 
Step E2 



OH 0 
p 13 

/ 

+ H-MC (XX) 



R 



2a 



R 



3a 



CH 2 CH 2 




CH 2 



R 1b -C-NH-CH-C-NH-CH-C-NH-CH-CH -CH ? -C-N. 
II II || I 1 II \„5 

0 0 o OH 



0 



Step E3 



(lb) 



(I) 
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In the above formulae. R 1 . R 2 , R 3 , R*. R*. and A are as defined above; R 1a , R 2a . fl 3 * and R 4 * may 
represent any of the groups defined for R 1 , R 2 . R 3 and R*. respectively, but in which any groups which may 
undesirably participate in the respective reactions have been protected; R ,b represents an alkyl group 
substituted by a group of formula: 

• H" 
/ 

-N 

\ 

Hi* 

(in which R 13 and R 14 are as defined below); R 10 represents a Ci -Ce, preferably Ct -Ci. alkyl group or an 
aralkyi group; R 11 represents an amino-protecting group; R 12 represents a haloalkyl group;- and R 13 and R u 
are the same or different and each represents a hydrogen atom, a Ct -Ce alkyl group, an aryl group, an 
aralkyi group or a C3 -C« cycloalkyl group, as defined for R 1 . or. together with the nitrogen atom to which 
they are attached, represent a non-aromatic heterocyclic group, as defined for R\ 

In these reactions, the free acids and amides shown may, if desired or if required by the particular 
reaction chosen, be replaced by an appropriate active derivative, as described in more detail hereafter. 

There is no particular restriction on the nature of the protecting group which may be represented by 
R u , R 4 " and R 1t . and any such group commonly used in the field of amino acid chemistry may equally be 
employed here. For example, suitable amino-protecting groups include; carbonate residues, especially 
aralkyloxy-carbonyl groups, such as the benzyloxycarbonyi and £-methoxybenzyloxycarbonyl groups, 
alkoxycarbonyl groups, such as the t-butoxycarbonyl group, and other carbonate residues, such as the 9- 
fluorenylmethyloxycarbonyl groups. Examples of imino-protecting groups include the 2,4-dinitrophenyl 
group. 

The principal reactions in Reaction Schemes A. B. C. 0 and E are standard condensation reactions of 
the type conventionally used in peptide synthesis and they may be carried out according to any of the well 
known techniques employed in peptide synthesis, for example by the azide method, the active ester 
method, the mixed acid anhydride method, the carbodiimide method or the condensation method. The 
reactive derivatives employed in these reactions are those reactive derivatives conventionally employed in 
such methods. Certain of these methods are described in more detail below. 



Azide Method 

First, the carboxylic acid of formula (VIII) (Reaction Scheme A), (X) (Reaction Scheme B or C). (XIII) 
(Reaction Scheme C). (XV) (Reaction Scheme 0), (XVII) (Reaction Scheme D) or (XVIII) (Reaction Scheme 
E). as such, or, more usually, in the form of its corresponding alkyl ester, is treated with hydrazine in an 
inert solvent, to give the corresponding acid hydrazide. The nature of the solvent employed is not critical 
and any solvent commonly employed in this type of reaction may equally be employed here; however, we 
generally find it convenient to use a polar solvent, especially a fatty acid amide, such as dimethylfor- 
mamide. Also, the reaction temperature is not critical and the reaction will take place over a wide range of 
temperatures; we generally find it convenient to carry out the reaction at about ambient temperature. The 
resulting hydrazide is then reacted with a nitrite, to convert it into an azide. after which the azide is reacted 
with the amine of formula (IX) (Reaction Scheme A), (XI) (Reaction Scheme B or D). (XII) (Reaction Scheme 
C), (XIV) (Reaction Scheme C) or (XVI) (Reaction Scheme D or E). 

Examples of nitrites which may be employed include: alkali metal nitrites, such as sodium nitrite; and 
alkyl nitrites, such as isoamyl nitrite. 

The reaction of the acid hydrazide with the nitrite and the subsequent reaction of the resulting azide 
with the amine of formula (IX) (Reaction Scheme A), (XI) (Reaction Scheme B or D). (XII) (Reaction Scheme 
C). (XIV) (Reaction Scheme C) or (XVI) (Reaction Scheme D or E) are commonly carried out in the same 
reaction solution, without intermediate isolation of the azide. Both reactions are preferably carried out in the 
presence of an inert solvent. The nature of the solvent is not critical, provided that it does not interfere with 
the reaction. Suitable solvents include, for example: amides, such as dimethylformamide or 
dimethylacetamide; sulphoxides, such as dimethyl sulphoxide; and pyrrolidones, such as N-methylpyr- 
rolidone. Although there is no criticality as to the reaction temperature, the reaction with "the nitrite is 
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preferably effected at a relatively low temperature, e.g. from -50°C to 0°C, whilst the reaction of the azide 
with the amine is preferably effected at a temperatureof from -10°C to +10°C. The time required for each 
of these reactions will vary, depending upon the nature of the reagents and the reaction temperature, but a 
period of from 5 minutes to 1 hour and a period of from 10 hours to 5 days will normally suffice for the 
s reaction with the nitrite and the reaction of the azide with the amine, respectively. 



Active Ester Method 

10 In this method, the carboxylic acid of formula (VIII) (Reaction Scheme A), (X) (Reaction Scheme B or 
C). (XIII) (Reaction Scheme C), (XV) (Reaction Scheme D), (XVII) (Reaction Scheme D) or (XVIII) (Reaction 
Scheme E) is first converted to an active ester by reacting it with a suitable reagent for producing active 
esters, after which this active ester is reacted with the amine of formula (IX) (Reaction Scheme A), (XI) 
(Reaction Scheme B or D), (XII) (Reaction Scheme C), (XIV) (Reaction Scheme C) or (XVI) (Reaction 

is Scheme D or E). 

Formation of the active ester is preferably effected by reacting the carboxylic acid of formula (VIII). (X), 
(XIII), (XV). (XVII) or (XVIII) with, for example, an N-hydroxyimide compound, such as N-hydroxysuc- 
cinimide, 1 -hydroxy benzotriazole or N-hydroxy-5-norbomene-2.3-dicarboximide. The reaction to form the 
active ester is preferably effected in the presence of a condensing agent, such as dicyclohexylcarbodiimide 

20 or carbonyidiimidazole. 

The reaction to form the active ester is preferably effected in the presence of an inert solvent, the 
nature of which is not critical, provided that it has no adverse effect upon the reaction. Suitable solvents 
include, for example: haiogenated hydrocarbons, preferably halogenated aliphatic hydrocarbons, such as 
methylene chloride or chloroform; ethers, such as diethyl ether or tetrahydrofuran; and amides, such as 

25 dimethylformamide or dimethylacetamide. 

The reaction temperature may vary over a wide range, for example from -10°C to room temperature. 
The time required for the reaction may also vary widely, depending upon the nature of the reagents and 
upon the reaction temperature, but a period of from 30 minutes to 10 hours will normally suffice. 

Reaction of this active ester with the amine of formula (IX) (Reaction Scheme A), (XI) (Reaction Scheme 

30 B or D), (XII) (Reaction Scheme C). (XIV) (Reaction Scheme C) or (XVI) (Reaction Scheme D or E) may be 
carried out with or without intermediate isolation of the active ester. Reaction of the active ester with the 
amine is preferably effected in the presence of an inert solvent, examples of which are as given for the 
preparation of the active ester itself. The temperature required for the reaction is not particularly critical and, 
for this reason, we normally prefer to carry out the reaction at about ambient temperature. The time 

35 required for the reaction will vary widely, but a period of from 30 minutes to 10 hours will normally suffice. 



Mixed Acid Anhydride Method 

40 In this method, the carboxylic acid of formula (VIII) (Reaction Scheme A), (X) (Reaction Scheme B or 
C). (XIII) (Reaction Scheme C), (XV) (Reaction Scheme D). (XVII) (Reaction Scheme D) or (XVIII) (Reaction 
Scheme E) is first converted to a mixed acid anhydride, and this is then reacted with the amine of formula 
(IX) (Reaction Scheme A), (XI), Reaction Scheme B or D), (XII) (Reaction Scheme C), (XIV) (Reaction 
Scheme C) or (XVI) (Reaction Scheme O or E). 

45 Preparation of the mixed acid anhydride js effected by reacting the acid of formula (VIII), (X), (Xill), 
(XV), (XVII) or (XVIII) with a suitable reagent, preferably in the presence of an inert solvent. Suitable 
reagents include: lower alkyl haloformates. such as ethyl chloroformate or isobutyl chloroformate; and di- 
(lower alkyl) cyanophosphonates, such as diethyl cyanophosphonate. Examples of suitabte inert solvents 
include the amides and ethers referred to in relation to the active ester method. 

so This reaction is preferably effected in the presence of an organic amine, such as triethylamine or N- 
methylmorpholine. The reaction temperature may vary over a wide range, for example from -10°C to room 
temperature. The period required for the reaction will also vary widely,: depending upon such factors as the 
nature of the reagents and the reaction temperature, but a period of from 30 minutes to 5 hours will 
normally suffice. 

55 Reaction of the resulting mixed acid anhydride with the amine of formula (IX), (XI), (XII). (XIV) or (XVI) is 
preferably effected in the presence of an inert solvent, the nature of which is not critical, provided that it 
does not interfere with the reaction. Suitable solvents include the amides and ethers hereinbefore 
exemplified in relation to the active ester method. The reaction will take place over a wide range of 



66 



0 274 259 



temperatures, but we .generally find it convenient to carry out the reaction at a temperature of from 0*C to 
about ambient temperature. The time required for the reaction will vary, depending upon many factors, such 
as the nature of the reagents and the reaction temperature, but a period of from 1 hour to 24 hours will 
normally suffice. 

5 

Condensation Method 

In this method, the carboxylic acid of formula (VIII) (Reaction Scheme A). (X) (Reaction Scheme B or 
io C). (XIII) (Reaction Scheme C), (XV) (Reaction Scheme D), (XVII) (Reaction Scheme D) or (XVIII) (Reaction 
Scheme E) is directly reacted with the amine of formula (IX) (Reaction Scheme A). (XI) (Reaction Scheme B 
or D), (XII) (Reaction Scheme C). (XIV) (Reaction Scheme C) or (XVI) Reaction Scheme D or E). Such a 
reaction is preferably effected in the presence of a condensing agent, such as dicyclohexylcarbodiimide or 
carbonyldiimidazole. Otherwise, the reaction conditions and solvents are similar to those already described 
15 in relation to the active ester method. 

The above reactions are the reactions involved in Steps A1. B1. CI. C2, D1, D2 and E1 of Reaction 
Schemes A, B. C, D and E. The other reactions involved are as follows. 



20 Step CI 

In Reaction Scheme C, Step C1 . the reaction involves the reaction of an acid of formula (X) with an" 
amine of formula (XII), as described generally above, followed by hydrolysis to remove the group 
represented by R 10 . The hydrolysis reaction may be carried out as described in relation to the removal of 
25 carboxy protecting groups hereafter. 



Step D2 

30 In Reaction Scheme D. Step D2, the amino-protecting group R n is first removed, before subjecting the 
resulting compound to reaction with an acid of formula (XVII). as described generally above. Removal of the 
amino-protecting group may take place as described hereafter in relation to the removal of protecting 
groups generally. 



35 



40 



Step E2 

In this step, the compound of formula (XIX), prepared as in Step E1. is reacted with a compound of 
formula (XX): 



/ 

H-N (XX) 
45 \ 

E 14 

(in which R° and R 14 are as defined above), to give a compound of formula (lb). The reaction is preferably 
carried out by treating the compound (XIX) with the amine of formula (XX) in an inert solvent, the nature of 

so which is not critical, provided that it has no adverse effect on the reaction. Suitable solvents are as 
described above in relation to the peptide-forming reaction of acids and amines in the active ester reaction. 

The reaction is preferably carried out in the presence of a base, the nature of which is not critical to' the 
reaction. Suitable bases include, for example: alkali metal carbonates and bicarbonates. such as sodium • 
carbonate, potassium carbonate or sodium bicarbonate; and organic amines., such as triethylamine or N- 

55 methylmorphoiine. 

The reaction will take place over a wide range of temperatures, and the precise temperature chosen is 
not critical to the invention. However, we generally find it convenient to carry out the reaction at a 
temperature in the range from -30°C to + 100°C (more preferably from 0°C to 50°C). The time required for 
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this reaction will vary, depending upon the nature of the reagents and thaxeaction temperature, but a period 
of from 30 minutes to 2 days will normally suffice. 

s Protecting Reactive Groups 

Where the reagents employed in any of the above reactions, that is to say the carboxylic acids of 
formulae (VIII), (X), (XV), (XVII) arid (XVIII) or the amines of formulae (IX). (XI). (XII). (XIV). (XVI) and (XX) or 
their reactive derivatives, contain active groups (e.g. amino, carboxy or imino groups including e.g. the 

to imino group in the imidazolyl moiety of histidine) which are not intended to take part in peptide bond 
formation but which might interfere with the above reactions or undesirably participate in them, it is 
desirable that these groups should be protected before the reaction to form the peptide linkage and then, 
after that reaction, that the protected groups should be deprotected. 

There Is no particular limitation on the nature of the protecting group employed and such groups are t 

15 well-known in peptide chemistry. For example, suitable amino-protecting groups include: carbonate resi- 
dues, such as the benzyloxycarbonyl. £-methoxybenzyloxycarbonyl. t-butoxycarbonyl and 9-fluorenyl- 
methyloxycarbonyl groups. Suitable carboxy-protecting groups include the lower alkyl groups, e.g. the £ 
methyl, ethyl, propyl or t-butyl groups, and aralkyl groups, such as the benzyl group. Examples of imino- 
protecting groups include the 2.4-dinitrophenyl group. 

20 The protecting groups may be inserted and then removed by conventional methods. For example, 
where the amino-protecting group is a t-butoxycarbonyl group or the carboxy-protecting group is a t-butyl 
group, this group may be removed by treatment with an acid (e.g. hydrochloric acid, hydrofluoric acid, 
trifluoroacetic add or boron trifluoride. preferably in the form of a complex, e.g. the diethyl etherate). 
optionally in the presence of a cation scavenger (e.g. anisole or thioanisole). Such a reaction is preferably 

25 effected in an inert solvent The nature of the solvent is not critical, provided that it has no adverse effect on 
the reaction, and examples of suitable solvents include: ethers, such as dioxane; lower alcohols, such as 
methanol; and amides, such as dimethylformamide. The reaction will take place over a wide range of 
temperatures, and the precise temperature chosen is not critical; we generally find it convenient to carry out 
the reaction at, for example, a temperature of from 0°C to 30°C. The time required for the reaction may 

30 vary widely, depending upon many factors, notably the nature of the reagents and the reaction temperature; 
however, a period of from 20 minutes to 1 hour will normally suffice. 

When the amino or imino group is protected by an aralkyloxycarbonyl group or other carbonate residue 
and when the carboxy group is protected by an aralkyl group, the protecting group can be removed by 
catalytic reduction of the protected compound in the presence of hydrogen (for example under a hydrogen 

35 pressure of from atmospheric to 10 atmospheres) and in the presence of a suitable hydrogenation catalyst, 
for example palladium-on-carbon or-palladium black. The reaction is preferably effected in the presence of 
an inert solvent, the nature of which is not critical, provided that it has no adverse effect on the reaction, and 
examples of suitable solvents include: lower alcohols, such as methanol or ethanol: and ethers, such as 
tetrahydrofuran. We generally find it convenient to carry out the reaction at about ambient temperature. 

40 although this Is not critical. The time required for the reaction may vary widely, but a period of from 30 
minutes to 8 hours will normally suffice. 

When the carboxy group is protected by a lower alkyl group, the protecting group may be removed by 
reacting the protected compound with an alkali (e.g. an alkali metal compound, preferably hydroxide, such 
as sodium hydroxide or potassium hydroxide). The reaction is preferably effected in a solvent, the nature of 

45 which is not critical, provided that it has no adverse effect on the reaction. An aqueous solvent such as 

aqueous methanol or aqueous ethanol is normally preferred. The reaction will take place over a wide range > 
of temperatures. e.g, from 0 to 30*0. The time required for the reaction may vary widely, but a period of 
from 30 minutes to 5 hours will normally suffice. 

Where the imino nitrogen atom in the imidazole moiety of a histidine residue is protected by a 2,4- $ 

so dinitrophenyl. this may be removed by treating *the protected compound with 2-mercaptoethanol. The 
reaction temperature is not critical, and we generally find it convenient to carry out the reaction at about 
ambient temperature. 
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Conversion Reactions 

If desired, certain groups in the compound of formula (I) prepared as described above may be 
converted to certain other groups by appropriate reactions well-known in the field of peptide synthesis. For 
example, if desired, any acyl group within the resulting compound of formula (I) may be converted to any 
other acyl group; the reactions and reaction conditions involved in such conversions are well known in the 
art. 

After completion of any of the above reactions or of the final such reaction, the desired compound may 
be isolated from the reaction mixture by conventional means. For example, one suitable recovery procedure 
comprises: if necessary, neutralizing the reaction mixture; removing the insoluble residue, if any, by 
filtration; and then distilling off the solvent to give the desired compound. If necessary, this compound may 
be further purified by such conventional means as recrystallization, reprecipitation or the various chromatog- 
raphy techniques, such as column chromatography or preparative thin layer chromatography. 



Preparation of Starting Materials 

The starting material of formula (IX) (Reaction Scheme A) may be prepared, for example, by protecting 
the amino group of cyclostatine or an analogue thereof, which is a compound of formula: 

/ \ 

• • 

i i 

• « 

V / 
• 

I 

CH 2 

i 

H 2 N-CH-CH-CH 2 -C-OH 

I II 
OH O 



by conventional means, reacting the resulting protected compound with an amine of formula: 



R 4a 



H-N 



R5 



(XXa) 



by a procedure similar to that described above in relation to Step 02 or E2, and then removing the 
protecting group. The cyclostatine or analogue thereof may be prepared by the method of J. Boger et al. [J. 
Med, Chem.. 28. 1 779 (1 985)]. ~~ 

Also, in Reaction Scheme C. certain of the starting materials of formula (XII) are known compounds, or 
they may be prepared, for example, as described by R. P. Ahlqist [Prog. Drug Res., 20, E Junker, Ed.. 
Birkhauser Verlag (1976)]. 

Certain of the other starting materials employed in Reaction Schemes A - E, described above, may be 
prepared as illustrated in the following Reaction Schemes F - J. 

.Thus, alanine derivatives having an aromatic heterocyclic group as a substituent at the 3-position can 
easily be prepared by the reactions shown in Reaction Scheme F: 
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Reaction Scheme F 



,15 



10 



15 



H COOR 

\ / 

,C 



AcM COOR 15 



+ R 3b -CH 2 X 
(XXII) 



Step F1 



H 



20 



(XXI) 



r3H 

i:h 2 

h 2 n — ch-cooh 

(XXIV) 

In the above formulae, Ac represents an acetyl group (although this can, if desired, be replaced by 
another amino-protecting group, e.g. as illustrated above); R 3b represents an aromatic heterocyclic group 
(as included in the groups defined above for R 3 ); X represents a halogen atom (preferably a bromine atom); 
and R 15 represents a lower alkyl group or other carboxy-protecting group removable by treatment with an 
acid (preferably an ethyl group). 

In Step Fl of this reaction scheme, the compound of formula (XXI) is first treated with a base 
(preferably an alkali metal hydride, such as sodium hydride) and is then reacted with a substituted methyl 
halide. preferably bromide, of formula (XXII), to give the compound of formula (XXIII). This is then reacted, 
in Step F2, with an acid (which may be a mineral acid or an organic acid, preferably hydrochloric acid), to 
give the alanine derivative of formula (XXIV). 

Certain of the starting- materials of formula (X) (Reaction Schemes B and C) can be prepared as 
illustrated in Reaction Schemes G. H and I: 



25 



30 



3b 

fl CH 



COOR 



15 



Step F2 
AclT \00R15 1 J 



•JC 



H (XXIII) 



50 
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Reaction Scheme 6 



R 2a CH 2 -x' + CH 2 (C00R 10 ) 2 step 61 



(XXV) (XXVI) 



R 2a CH 2 CH (C00R 10 ) 2 Step S2 ^ 

(XXVII) +R 1a .CQ.(CH 2 ) n -X M (XXVIIaT 

R 2a 

I 

CH 2 

R la -C-(CH 2 ) n - C(C00R 10 U Ste P 63 »- 

0 

(XXVIII) 

R 2a 

t 

CH? 

1a I 
R — C — fCHjJn -M-C00H 

II 
0 

IXa). 
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Reaction Scheme H 



R 2a -CH0 + RlO OOC— (CH 2 ) n -CH 2 -C00R 10 Step H1 
(XXIX) (XXX) 



R 2a 

I 

CH 

II in Step H2 



R 10 00C-(CH2) n -C-C00R 10 
(XXXI) 



R 2a 



R 2a 
CH 

^XJ Step H3/ CH 
(CH 2 ) n I +Rl c H. R lc -C-(CH 2 ) n -C-C00H 

0 (XXXII) 0 (XXXIII) 

fi 2a 
I 

CHo 

Step U ir , . I 
— t ^ R lc _C-(CH 2 ) n -CH-C00H 

II 

0 • (Xb) 
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Reaction Scheme I 



? 2a R 23 



C*2 (CH CH Step M CH 2 JCH 2 ) n /°\ 



COORlO COOR 10 
(XXXIV) (XXXV) 



R 



2a 



OH CH 2 



1 C /CH\ 1n W 

R 1c H R IC -CH 2 (CH 2 ] n COOR 10 ' 



(XXXVI) 



R 2 * 



0 



ll {"2 
R 1C -CH 2 (CH 2 )j^ ^C00R 1U 
(XXXVII) 



Step U 



R 



2a 



0 CH 2 
r"Lch 2 -C-[CH 2 ) n -CH-C00H 
(Xc) 

In the above formulae, R u . R a , R t0 and n are as defined above; R 1c represents a heterocyclic group or 
a group of formula (II). as defined in relation, to the groups which may be represented by R 1 or which may 
be substituents on the alkyl groups. represented by R 1 X' and X* each represents a halogen atom, for 
example the fluorine, chlorine, bromine or iodine atoms. 

The reactions may be carried out as follows: 
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Reaction Scheme G, Step G1 

In this reaction, a substituted methyl halide of formula (XXV) is reacted with a malonic acid ester of 
formula (XXVI). This reaction may be carried out, for example, by the method described in Organic 
5 Synthesis ColI. f 3. 705. 



Step G2 

to in this step, the mono-substituted malonic acid ester of formula (XXVII) obtained as described in Step 
G1 is reacted with a halide of formula (XXVIIa). to give the corresponding di-substituted malonic acid ester 
of formula (XXVIII). for example by the same method as Tn Step G1. 

is Step G3 

In this step, the di-substituted malonic acid ester of formula (XXVIII) is subjected to hydrolysis and * 
decarboxylation, to give the desired compound of formula (Xa). This reaction may be carried out by 
conventional means well known in this art. 

20 

Reaction Scheme H, Step Hi 

This reaction scheme prepares a compound of formula (X) in which R 1 represents a heterocyclic group 
25 or a group of formula (II), i.e. the group defined as R ,c . In the first step of this reaction, an aldehyde of 
formula (XXIX) is reacted with a glutaric acid diester or adipic acid diester of formula (XXX). to give the 
compound of formula (XXXI). 



30 Step H2 

In this step, the compound of formula (XXXI) is subjected to hydrolysis by conventional means to 
remove the protecting group R 19 and is then heated in the presence of acetic anhydride, to afford the acid 
anhydride of formula (XXXII). 

35 

Step H3 

The anhydride of formula (XXXII) is reacted with an amine of formula R ,C H, to cause ring opening and 
40 give the compound of formula (XXXIII). 



Step H4 

45 Finally, the compound of formula (XXXM) is subjected to catalytic hydrogenation, which may take place 

under atmospheric pressure in the presence of a suitable catalyst, e.g. palladium-on-carbon or platinum y 
black, to give the desired compound of formula (Xb). 

f 

so Reaction Scheme I Step 11 

In this reaction scheme, there is. prepared a compound of formula (X) in which R» represents a methyl 
group substituted by a heterocyclic group or substituted by a group of formula (II). as defined above, i.e. a 
group of formula R 1c -CHr(in which R 1c is as defined above). 
55 In the first step of this reaction scheme, the compound of formula (XXXIV) is reacted with an oxidizing 
agent to give the epoxide of formula (XXXV). The oxidation is preferably effected with an organic peracid, 
such as 3-chloroperbenzoic acid. 

The starting material of formula (XXXIV) may be prepared by reacting a propionic acid ester of formula 
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R 2a CH 2 CH 2 COOR , ° (in which R 2a and R 1C are as defined above) with an alkenyl halide of formula CH 2 = CH- 
(CH2) n -Y (in which n is as defined above and Y represents a halogen atom. e.g. as defined for X). Suitable 
alkenyl halides include, for example, allyl chloride or allyl bromide. The reaction is preferably effected in the 
presence of a metallic base, such as lithium diisopropylamide. butyllithium, metallic sodium or sodium 
5 hydride. 



Step 12 

10 In this step, the epoxide of formula (XXXV) is reacted with an amine of formula R lc H. to give the 
compound of formula (XXXVI), The reaction may take place under conditions similar to those employed in 
Step E2 t except that, in this case, the presence of a base is not necessary. 



/5 Step 13 

In this step, the compound of formula (XXXVI) is oxidized, using an oxidizing agent such as a sulphur 
trioxide;pyridine complex, pyridinium chiorochromate or pyridinium dichromate, to give the compound of 
formula (XXXVII). 

20 

Step 14 

Finally, if necessary, the carboxy-protecting group R 10 is removed from the compound of formula 
25 (XXXVII). to give the compound of formula (Xc). 

The compounds prepared in Reaction Schemes G, H and I are mixtures of isomers and, if desired, 
these may be used as such in the subsequent reactions (e.g. those of Reaction Schemes A - F), or the 
individual isomers can be separated and recovered using conventional techniques, for example, the various 
chromatography techniques, such as column chromatography, prior to use in the subsequent reactions. 
30 However, if desired, the compounds of formula (X) can be synthesised stereospecifically, using the 
methods shown in Reaction Scheme J: 
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Reaction Scheme 1 



0 

HM^O + R 2 -CH 2 CH 2 C0X I ste P J \ 
Z^"" 7 (XXXIX) 

(XXXVIII) 



0 0 0 0 

1 N w X^ n -C00R10 R f M v_^° 



.(CH 2 ) 

(XL > (XL II) 



Step J3 



0 0 
(CH 2 ) n ^ 



HOOC 
(XLIII) 



R 



16 



+ R 1 'H R I \J 



0 



R 



(XLIV) 



R 2a 



I 

CH 

Step J5 1 

R lc -C-(CH 2 ) n -CH-C00H 



II 
0 



iS) 
(Xd). 
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In the above formula, R ,c . R 2a , R r \ X', X* and n are as defined above; and R ,e represents a phenyl 
group or a substituted phenyl group, e.g. as illustrated in relation to R 2 , or a d -C6 aikyl group, e.g. as 
illustrated in relation to R 3 . 

5 

Step J1 

In this step, the compound of formula (XXXVHI) is treated with a base {especially a base containing an 
io alkali metal, such as butyllithium). to afford an alkali metal salt, which is then reacted with the halogen 
compound of formula (XXXIX) to give the compound of formula (XL). 



Step J2 

/5 

The compound of formula (XL) is converted to an alkali metal salt by reaction with a metal-containing 
base (e.g. lithium diisopropyiamide). and is then reacted stereospecifically with the compound of formula 
(XLI), to give the compound of formula (XUI). 

20 

Step J3 

In this step, the compound of formula (XLII) is subjected to catalytic hydrogenation (e.g. hydrogenation 
in the presence of a palladium-on-carbon catalyst) or to hydrolysis to remove the protecting group R" : and 
25 give the compound of formula (XLIII). 



Step J4 

30 The compound of formula (XLIII) is reacted with an amine of formula R !c H, in the presence of a 
condensing agent (e.g., diethyl cyanophosphonate and triethylamine). to give the compound of formula 
(XL1V). 



35 Step J5 

Finally, this compound of formula (XLIV) is subjected to hydrolysis under conventional conditions to 
give the compound of formula (Xd). 

40 

INHIBITION OF RENIN ACTIVITY 

The ability of various compounds of the invention to inhibit the activity of renin was determined 
according to the following method, which follows essentially the procedure of Kokubu et al. (Hypertension, 
45 5, 191 - 197 (1983)]. 

Specifically, each test compound was dissolved in 60% v/v aqueous ethanol. Human renin activity in 
the presence and absence of each compound was measured using sheep angiotensindgen. The total 
volume of 1 ml of assay mixture contained 0.1 mole/litre phosphate buffer (pH 7.3). human renin (equivalent 
to 0.5 ng angiotensin I per ml per minute), sheep angiotensinogen (equivalent to 200 ng angiotensin I). 1 * 
so 10 6 M of the test compound. 6% v/v ethanol and angiotensinase inhibitors (10 mmole/litre sodium 
ethyienediaminetetraacetate and 3.4 mmole/litre 8-hydroxyquinoline). The mixture was allowed to react for 
10 minutes at 37°C. and then the reaction was stopped by placing the reaction tube in a boiling water bath 
for 5 minutes. The mixture was then centrifuged and the supernatant (0.05 - 0.1 ml) was used to assay 
remaining angiotensin I. 

55 An identical experiment was carried out, as a control, except that the test compound was omitted. From 
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the values obtained were calculated the % inhibition of renin activity achieved by each test compound. The 
results are shown in the following Table 9, in which the compounds of the invention are identified by the 
numbers of the Examples given hereafter in which are described their preparation. The values given are the 
mean of 3 or 4 experiments. 

5 



TO 



15 



20 



25 



30 



35 



40 



45 
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50 
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TABLE 9 



Compound of 
Example No. 


Inhibitory Activity 
(%) 


2 


91.2 


3 


92.2 


B 


96.5 


9 


94.0 


11 


96.9 


13 


96.6 


15 


96.3 


31 


98.2 


42 


96.7 


43 


91.2 


64 


97.5 


65 


97.4 


66 


95.7 


69 


96.1 


73 


97.7 


76 


97.1 


98 


98.1 


100 


96.1 


101 


94.9 


103 


98.6 


104 


98.6 


105 


98.0 


106 


98.2 


107 


98.4 


108 


98.6 


109 


98.3 


110 


98.3 


111 " 


96.0 


112 


98.0 
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As can be seen from the results in the Table above, the compounds of the present invention have a 
substantial inhibitory effect on the activity of human renin and are thus useful for the diagnosis and therapy 
of renin angiotensin-induced hypertension in humans and other animals. Furthermore, we have found from 

5 biliary excretion and blood plasma experiments that the compounds are well absorbed from the digestive 
tract , upon oral administration and this has been supported by tests in marmosets. Moreover, the 
compounds of the invention are readily soluble in water. Furthermore, in animal tests using mice and rats, 
the compounds of the present invention have demonstrated a lower toxicity than do the prior art 
compounds. All of these results indicate that the compounds of the invention will be of considerable 

to therapeutic value and that, unlike related compounds proposed previously, they may be administered, in 
practice, by the oral route, as well as by the more conventional parenteral route. 

The compounds of the invention . may be formulated in conventional dosage forms f normally in 
admixture with a pharmaceutical carrier or diluent. For oral administration, the compounds can be 
formulated, for example, as tablets, capsules, granules, powders or syrups. For parenteral administration, 

is they may be formulated as injections in a suitable liquid or as suppositories. The dosage will vary, 
depending upon the age, symptoms and body weight of the patient, as well as upon the desired end result; 
however, we would normally anticipate administering a dose of from 0.01 mg to 100 mg kg body weight per 
day, which may be administered as a single dose or in divided doses. 

The invention is further illustrated by the following non-limiting Examples. Preparation of certain of the 

20 starting materials employed in these Examples is illustrated by the subsequent Preparations. The biological 
activities of certain of the compounds of the invention are then illustrated in the subsequent Experiments. In 
the Examples and Preparations, values of optical rotation were measured using the sodium D-line, i.e. all 
are [a] D . Also, where an Rf value is given in these Examples and Preparations in relation to a product it was 
determined by thin layer chromatography on silica gel, using a 10 : 1 by volume mixture of methylene 

25 chloride and methanol as the developing solvent, unless otherwise specified. 



EXAMPLE 1 

30 N-{N-[(2R)-3-Morpholinocail3onyh2-(1^ 
morpholinoethyQamide 

1(a) N^N-(t-Butoxycart)onyl)-3"(4-thiazolyl)-L-alanyl1-cyclostatin-(2-morpholinoethyl)amide 

35 0.16 ml (1.05 mmole) of diethyl cyanophosphonate (95%. i.e. of a purity about 95%) and 0.44 ml (3.15 
mmole) of triethyiamine were added to a solution of 261 mg (0.96 mmole) of N-(t-butoxycarbonyl)-3-(4- 
thiazoiyl)*L-alanine and 384 mg (0.96 mmole) of cyclostatin-(2-morpholinoethyl)amide dihydrochloride 
[prepared as described in preparation 17(b)] dissolved in 10 ml of anhydrous tetrahydrofuran under an 
atmosphere of nitrogen, whilst ice-cooling. The reaction mixture was then stirred at the same temperature 

40 for 2 hours. At the end of this time, the solvent was removed by distillation under reduced pressure, and the 
residue was purified by thin layer chromatography on a silica gel plate (developing solvent: a 10 : 1 by 
volume mixture of chloroform and methanol), to afford 450 mg (81%) of the title compound as white 
crystals, melting at 73 - 75 °C. 

45 Mass Spectrum m/e: 582 (M + +1). 



1(b) N-fN-[(2R)-3-Morpholinocaiftonyl-2-(1-nap 

morpholinoethyQamide * 

so 

A solution of 310 mg (0.53 mmole) of N-[N-(t-butoxycarbonyl)-3-(4-thiazolyl)-L-alanyl]-cyc(ostatin-(2- 
morpholinoethyQamide [prepared as described in Example 1(a) above] in 5 ml of a 4N solution of hydrogen 
chloride in dioxane was stirred at room temperature for 30 minutes, after which the solvent was removed by 
distillation under reduced pressure. The residue was dried thoroughly, after which it was suspended in 10 
55 ml of anhydrous tetrahydrofuran. 192 mg (0.59 mmole) of (2R)-3-morphoIinocarbonyl-2-(i-naphthy I methyl)-* 
propionic acid (prepared as described in Preparation 4) were then added to the resulting solution. 0.09 ml 
(0.59 mmole) of diethyl cyanophosphonate (95%) and- 0.36 ml (2.58 mmole) of triethyiamine were then 
added to this mixture, whilst ice-cooiing and under an atmosphere of nitrogen, and the reaction mixture was 
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stirred whilst continuing the ice-cooling for 2 hours. At the end of this time, the solvent was removed by 
distillation under reduced pressure, and the residue was purified by thin layer chromatography on a silica 
gel plate (developing solvent: a 10 : 1 by volume mixture of chloroform and methanol), to afford 220 mg 
(52%) of the title compound, melting at 93 - 96°C. 

5 

Elemental analysis: 
Calculated for CcHsOrNfiS H2O: 

C. 62.35%; H, 7.47%; N, 10.39%; S. 3.96%. 
Found: 

10 C, 62.33%: H, 7.34%; N, 10.09%; S. 3.76%. 



EXAMPLE 2 

is N-{N-[(2R)-3-Morpholinocartra^ 
morpholinoethyl)amide 

2(a) N-[N-(t-ButoxycarbonylV3-(4-thia20lylhDL-alanyl]-cyclostatin-(2-morpholinoethyl)amide 

20 A solution of 314 mg (0.74 mmole) of N-(t-butoxycarbonyl)-cyc!ostation-(2-morpholinoethyl)amide 
[prepared by a procedure similar to that described in Preparation 17(a)] in 5 ml of a 4N solution of 
hydrogen chloride in dioxane was agitated at room temperature for 30 minutes. At the end of this time, the 
solvent was removed by distillation under reduced pressure. Diethyl ether was added to the residue, and 
then the solvent was again removed by distillation under reduced pressure. The residue was dried 

25 thoroughly and suspended, together with 200 mg (0.73 mmole) of N-(t-butoxycarbonyl)-(4-thiazolyl)-DL- 
aianine, in 10 ml of anhydrous tetrahydrofuran. 0.13 ml (0.86 mmole) of diethyl cyanophosphonate (95%) 
and 0.34 ml (2.44 mmole) of triethylamine were then added to this suspension, whilst ice-cooling and under 
an atmosphere of nitrogen. The mixture was then stirred whilst continuing the ice-cooling for 2 hours. At the 
end of this time, the solvent was removed by distillation under reduced pressure, and the residue was 

30 purified by thin layer chromatography on a silica gel plate (developing solvent: a 10 : 1 by volume mixture 
of chloroform and methanol), to afford 404 mg (95%) of the title compound as white crystals, melting at 73 - 
75°C. 

Mass Spectrum m/e: 582 (M 4 + 1 ). 

35 

Elemental analysis: 
Calculated for CahUrNsOeS H2O: 

C. 56.07%; H. 8.23%; N, 11.68%; S, 5.34%. 
Found: 

40 C. 56.31%; H. 7.96%; N. 11.41%; S, 5.70%. 



2(b) N-fN-f(2R)-3-MorphorinocarbonyN 
(2-morpholinoethyl)amide 

45 

A solution of 280 mg (0.48 mmole) of N-[N-(t-butoxycailDonyl)-3-(4-M 
morpholinoethyl)amide [prepared as described in Example 2(a) above] dissolved in 5 ml of a 4N solution of 
hydrogen chloride in dioxane was stirred at room temperature for 30 minutes. At the end of this time, the 
solvent was removed by distillation under reduced pressure. The residue was dried thoroughly, after which 

so it was suspended in 10 ml of anhydrous tetrahydrofuran. 173 mg (0.53 mmole) of (2R)-3- 
morpholinocarbonyl-2-(1-naphthylmethyl)propionic acid (prepared as described in Preparation 4) were then 
added to the resulting solution, after which 0.09 ml (0.59 mmole) of diethyl cyanophosphonate (95%) and 
0.34 ml (2.44 mmole) of triethylamine were added to the mixture, whilst ice-cooling and under an 
atmosphere of nitrogen. The reaction mixture was then stirred whilst continuing the ice-cooling for 2 hours. 

55 At the end of this time, the solvent was removed by distillation under reduced pressure, and the residue 
was purified by thin layer chromatography on a silica gel plate (developing solvent: a 10 : 1 by volume 
mixture of chloroform and methanol), to afford 175 mg (46%) of the title compound, melting at 92 • 95 °C. 



-81 



0 274 259 



Elemental analysis: 
Calculated for C42H53N6O7S H2O: 

C. 62.35%; H, 7.47%; N. 10.39%; S, 3.96%. 
Found: 

5 C, 61.98%; H. 7.25%; N. 10.08%; S. 3.77%. 



EXAMPLE 3 

70 N-{N-[(2R)-3-Morpholinocarbonyl-2-n^ 
morpholinoethyl)amide 

3{a) N-[N-(t-Butoxycarbonyl)-3-(5-isoxazolylH-alanylH^ 

is 5 mi of a 4N solution of hydrogen chloride in dioxane were added to a solution of 0.125 g (0.29 mmole) 
of N-(t-butoxycarbonyl)-cyclostatin-(2-morpholinoethyl)amide [prepared as described in Preparation 1 7(a)] in 
5 mi of dioxane, whilst ice-cooling, and the mixture was then stirred at room temperature for 2 hours. At the 
end of this time, the reaction mixture was evaporated to dryness under reduced pressure. A solution of 89 
mg (0.348 mmole) of N-(t-butoxycarbonyl)-3-(5-isoxazolyl)-L-aianine (prepared as described in Preparation 

20 8) dissolved in 15 ml of dimethylformamide was then added to the resulting residue. 0.13 g (12.76 mmole) 
of triethylamine and 57 mg (0.348 mmole) of diethyl cyanophosphonate (95%) were added to the mixture, 
whilst stirring, and the mixture was allowed to react at room temperature for 21 hours. At the end of this 
time, the solvent was removed by distillation under reduced pressure. Water was added to the residue, and 
the mixture was extracted with methylene chloride. The extract was dried, and the solvent was removed by 

25 distillation under reduced pressure. The residue was purified by column chromatography through silica gel, 
using a 1 : 49 by volume mixture of methanol and methylene chloride as eluent, to afford 85 mg (51.8%) of 
the title compound as an oily substance. 



30 3(b) N-{N-[(2R)-3-MorphoHnorarbonyl-2-(1-naph^ 
(2-morpholinoethyl)amide 

A solution of 85 mg (0.15 mmole) of N-[N-(t-butoxycarbonyl)»3-(5-isoxa2olyl)-DL-alanyl]-cyclostatin-(2- 
morpholinoethyl)amide [prepared as described in Example 3(a) above] dissolved in 2 ml of a 4N solution of 

35 hydrogen chloride in dioxane was stirred at room temperature for 1.5 hours, after which the reaction mixture 
was evaporated to dryness under reduced pressure. The residue was suspended in tetnahydrofuran. and 49 
mg (0.15 mmole) of (2R)-3-morpholinocarbonyl-2-(1-naphthylmethyl)propionic acid (prepared as described 
in Preparation 4), 67 mg (0.66 mmole) of triethylamine and 29 mg (0.18 mmole) of diethyl 
cyanophosphonate (95%) were added, whilst stirring, to the resulting suspension. The mixture was then 

40 stirred at room temperature for 3 hours, after which it was allowed to stand for 4 days. The solvent was then 
removed by distillation under reduced pressure, and the residue was purified by preparative thin layer 
chromatography on a silica gel plate (developing solvent: 10% by volume methanol in methylene chloride), 
to afford 74 mg (61,7%) of the title compound, melting at 84 - 86 °C. 

45 Elemental analysis: 

Calculated for CfiH^NeOs H2O: 

C, 63.70%; H, 7.51%;* N. 10.61%. 
Found: 

C. 63.75%; H. 7.19%; N, 10.41%. 

50 

EXAMPLE 4 

' N-{N*[(2R)-3-Morpholinocarbonyl-2"(1-naphthylmethyl)propionyl]-L-phenylalanyl>-cyclostatin-(2- 
55 morpholinoethyl)amide 

Following a procedure similar to that described in Example 1(b), 100 mg (0.17 mmole) of N-(t- 
butoxycarbonyl)-L-phenylaianyl-cyclostatin-(2-morpholinoethyl)amide [prepared by a procedure similar to 
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that described in Preparation 1(a). followed by a procedure similar to that described in Example 1(b)] were 
reacted with 56 mg (0.17 mmole) of (2R)-3-(1-morpholinocarbpnyl)-2-(1-naphthylmethyl)propionic acid 
(prepared as described in Preparation 4), to afford 23 mg of the title compound as a colourless amorphous 
substance. 

Silica gel thin layer chromatography, Rf value 0.56. 

Elemental analysis: 
Calculated for C^HeiNsOz 2.5 H2O: 
C. 65.19%; H, 8.02%; N, 8.45%. 
Found: 

C. 65.06%; H, 7.87%; N, 8.25%. 



EXAMPLE 5 

N-lN-f(2R)-3-Morpholinocarbonyl^ 
morpholinoethyl)amide 

5(a) N-[N-(t-Butoxycarbonyl)-3-(2-thieny 

Following a procedure similar to that described in Example 2(a), 200 mg (0.74 mmole) of N-(t- 
butoxycarbonyl)-3-(2-thienyl)-DL-aianine (prepared by a procedure similar to that described in Preparation 
8) were reacted with 300 mg (0.74 mmole) of cyclostatin-(2-morpholinoethyl)amide dihydrochloride 
[prepared as described in Preparation 17(b)], to afford 310 mg of the title compound as a colourless 
amorphous substance. 

Elemental analysis: 
Calculated for CsHjsNaOgS: 

C, 59.97%; H, 8.33%; N, 9.65%: S. 5.52%. 
Found: 

C. 59.50%; H. 8.18%; N t 9.62%; S. 5.68%. 



5(b) N-fN-[(2R)-3-Morpholinocarbonyl-2-(1-naphfr^^ 
morpholinoethyl)amide 

A procedure similar to that described in Example 2(b) was repested, except that 70 mg (0.12 mmole) of 
N-[N-(t-butoxycanbonyih3-(24hienyl^ {instead of the N-[N-(t- 

butoxycarbonyl)-3-{4-thiazolyl)-^ and prepared in a manner 

similar to that described in Preparation 8} were reacted with 40 mg (0.12 mmole) of (2R)-3- 
morpholinocarbonyl-2-(1-naphthylmethyl)propionic acid, to afford 27 mg of the title compound as a colour- 
less amorphous substance. 

Silica gel thin layer chromatography, Rf value 0.59. 

Elemental analysis: 

Calculated for CcHsNsChS 2.5 H2O: 

C. 61.85%; H. 7.73%; N, 8.39%; S. 3.84%. 
Found: 

C. 61.74%; H. 7.50%; N, 8.18%; S, 3.62%. 



EXAMPLE 6 

N-fN-[(2R)-3-Morpholinocarbonyl-2-(1-napM 
amide 

Following a procedure similar to that described in Example 3(a). 344 mg (0.84 mmole) of N-(t- 
butoxycarbonyl)-N' m -tosyl-L-histidine were reacted with 300 mg (0.70. mmole) of N-(t-butoxycarbonyl)- 
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cyclostetin-(2-moipholinoethyl)amide [prepared as described in Preparation 17(a)], to afford 240 mgof N- 
[N-(t-butoxycartonyl)-N^ as white crystals. 

Then, following a procedure similar to that described in Example 1(b). 220 mg (0.31 mmole) of the N- 
[N-(t-butoxycarbonyl)-N ,m -tosyl-L^^ (prepared as described 

above) were allowed to react with 100 mg (0.31 mmole) of (2R)-3-morphoiinocarbonyl-2-f1-naphthylmethyl)- . 
propionic acid (prepared as described in Preparation 4) for. 15 hours. At the end of this time, a solution of 
83 mg (0.61 mmole) of i-hydroxybenzotriazole in methanol was added, and the mixture was stirred at room 
temperature for 1 hour. The solvent was then removed by distillation under reduced pressure. The residue 
was purified by preparative thin layer chromatography on a silica gel plate (developing solvent: an 8 : 1 by 
volume mixture of methylene chloride and methanol), to afford 50 mg of the 2.5-hydrate of the title 
compound as white crystals, melting at 105 - 109°C. 

Elemental analysis: 

Calculated for C^HsNtO? '2.5 H 2 0: 

C, 61 .59%; H. 7.88%; N, 1 1 .97%. 
Found: 

C. 61.65%; H. 7.65%: N t 11.73%. 



EXAMPLE 7 

N-(N-[(2RV3-Morpholinocarbonyl-2-(1^ 
amide 

Following a procedure similar to that described in Example 1(b). 122 mg (0.373 mmole) of (2R)-3- 
morpholinocarbonyl-2-(1-naphthylmethyl)propionic acid (prepared as described in Preparation 4) were 
reacted with 200 mg (0.370 mmole) of N-[N-(trbutoxycarbonyl)-L-leucyl]-cyclostatin-(2-morpholinoethyl)- 
amide [prepared by a procedure similar to that described in Example 1(a)]. to afford 154 mg of the title 
compound as a pale yellow amorphous substance. 

Silica gel thin layer chromatography, Rf value 0.44. 

Elemental analysis: 
Calculated for C^HoNsO; 2.5 H 2 0: 
C, 64.18%; H, 8.59%; N f 8.91%. 
Found: 

C, 63.82%; H, 8.31%; N t 8.81%. 



EXAMPLE 8 

N-(N-f(2Rh2-(1-Naphthylmethyl)-3-^ 
alanyl)-cyclostatin-(2*morpholinoethyl)amide 

Following a procedure similar to that described in Example 2(b). 90 mg (0.25 mmole) of (2R)-3-(2,6- 
dimethylmorphoIinocarbonyl)-2-(1-naphthylmethyl)propionic acid (prepared as described in Preparation 18) 
were reacted with 150 mg (0.25 mmole) of N-[N-(t-butoxycarbonyl)-3-(4-thiazolyl)-DL"alanyl]-cyclostatin-(2- 
morpholinoethyl)amide [prepared as described in Example 2(a)], to afford 90 mg of the 4.5-hydrate of the 
title compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.46. 

Elemental analysis: 

Calculated for CwHszNeOzS 4.5 H2O: 

C. 58.71%; H, 7.95%; N, 9.34%; S, 3.56%. 
Found: 

C, 58.73%; 14,-7.72%: N, 9.51%; S, 3.60%. 



EXAMPLE 9 
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N-{N-[(2R)-2~(1-Naphthylmetw 
(2-morpholinoethyl)amide 

Following a procedure similar to that described in Example 2(b). 76 mg (0.22 mmole) of (2R)-2-(i- 
naphthylmethyl)-3-thiomorpholinocarbonylpropionic acid (prepared as described in Preparation 19) were 
reacted with 130 mg (0.22 mmole) of N-[N-(t-butoxycarbonyl)-3-(4-thi^ 

pholinoethyOamide (prepared as described in Example 2(a)], to afford 80 mg of the 2.5-hydrate of the title 
compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.56. 

Elemental analysis: 

Calculated for C^HsaNeOsSz 2.5 H2O: 

C, 59.20%; H. 7.45%; N, 9.86%; S. 7.52%. 
Found: 

C. 59.23%: H. 7.22%; N. 9.66%; S. 7.82%. 



EXAMPLE 10 

N-fN-[(2R)-2-(1-Naphthylme^ 
morpholinoethyl)amide 

Following a procedure similar to that described in Example 2(b), 80 mg (0.26 mmole) of (2R)-2-(1- 
naphthylmethyl)-3-(1-pyrrolidinylcarbonyl)propiorric acid [prepared by a procedure similar to that described 
in Preparation 20(b)] were reacted with 180 mg (0.308 mmole) of N-{N-(t-butoxycarbonyl)-3-(4-thiazolyl)-DL- 
alanyl]-cyclostatin-(2-morpholinoethyl)amide [prepared as described in Example 2(a)], to afford 140 mg of 
the title compound as a colourless amorphous substance. 

Silica gel thin layer chromatography, Rf value 0.56. 

Elemental analysis: 

Calculated for C^HaNeOeS 2.5 H2O: 

C. 61.51%; H. 7.74%; N, 10.25%; S. 3.91%. 
Found: 

C, 61.42%; H. 7.39%; N. 10.29%; S. 3.75%. 



EXAMPLE 1 1 

N-fN-f(2R)-2Kl-NaphthvlmethvlW 
morpholinoethyQamide 

Following a procedure similar to that described in Example 2(b). 104 mg (0.32 mmoi) of (2R)-2-(i- 
naphthylmethyl)-3-(piperidinocarbonyl)propionic acid [prepared by a procedure similar to that described in 
Preparation 21(b)] were reacted with 186 mg (0.32 mmole) of N-[N-(t-butoxycarbonyl)-3-(4-thiazo!yl)-DL- 
alanyl]-cyclostatin-(2-morpholinoethyl)amide [prepared as described in" Example 2(a)], to afford 95 mg of the 
monohydrate of the title compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.39. 

Elemental analysis: 
Calculated for C^HaNeOeS H 2 0: 

C. 63.99%; H f 7.74%; N, 10.41%. 
Found: 

C, 63.85%; H. 7.78%; N. 10.68%. 



EXAMPLE 12 
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N-fN^(2R)-2-(1-Naphthylmethvl)-^ 
morpholinoethyl)amide 

Following a procedure similar to that described in Example 2(b). 81 mg (0.27 mmole) of (2R)2-(1- 
naphthylmethyl)-3-propylcarbamoylpropionic acid [prepared by a procedure similar to that described in 
Preparation 22(b)] were reacted with 160 mg (0.27 mmole) of N-[N-(t-butoxycarbonyl)-3-(4-thia20lyl)-DL- 
aianyl]-cyclostatin-(2-morphoiinoethyl)amide [prepared as described in Example 2(a)], to afford 100 mg of 
the hemihydrate of the title compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.52. 

Elemental analysis: 

Calculated for C^HaNsOeS V 2 HzO: 

C. 63.79%; H, 7.70%; N, 10.89%; S. 4.15%. 
Found: 

C. 63.70%; H, 7.62%; N. 10.66%; S. 4.05%. 



EXAMPLE 13 

N-(N^(2R)-2-(1-Naphthylmethyl)-3-(phene^ 
morpholinoethyQamide 

Following a procedure similar to that described in Example 1(b), 100 mg (0.28 mmole) of (2R)-2-(l- 
naphthylmethyl)-3-{phenethylcarbamoyl)propionic acid [prepared by a procedure similar to that described in 
Preparation 23(b)] were reacted with 133 mg (0.23 mmole) of N-[N-(t-butoxycarbonyl)-3-(4-thiazolyl)-L- 
alanyl]-cyclostatin-(2-morpholinoethyl)amide [prepared as described in Example 2(a)], to afford 133 mg 
(71%) of the title compound, as its sesquihydrate, melting at 110 - 115°C. 

Elemental analysis: 

Calculated for C^HeoNeOsS *b H2O: 

C, 64.84%; H. 7.45%; N, 9.86%; S. 3.76%. 
Found: 

C, 64.85%; H, 7.26%; N, 9.64%; S, 3.64%. 



EXAMPLE 14 

N-fN-[(2R)-3-(4-Methyl-1-piperaany^ 
alanyiycyclostatin-(2»morpholinoethyl)amide 

Following a procedure similar to that described in Example 2(b). 100 mg (0.294 mmole) of (2R)-3-(4- 
methyl-1-piperazinylcarbonyl)-2-(1-naphthylmethyl)propionic acid (prepared as described in Preparation 24) 
were reacted with 190 mg (0.32 mmole) of N^N-(t-butoxycarbonyl)-3-(4-tfr 

morpholinoethyl)amide [prepared as described in Example 2(a)]. After completion of the reaction, the 
product was purified by silica gel thin layer chromatography, using a 10 : 1 by volume mixture of methylene 
chloride and methanol as the developing solvent, to afford 34 mg of the dihydrate of the title compound as 
a colourless amorphous substance. 

Silica gel thin layer chromatography, Rf value 0.12. 

Elemental analysis: 

Calculated for CdaHeiNrOeS 2 H 2 0: 

C, 61 .48%; H, 7.80%; N t 1 1 .67%; S, 3.82%. 
Found: 

C, 61 .56%; H, 7.82%; N, 1 1 .52%; S, 3.87%. 
EXAMPLE 15 
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N-(N-[(2R)-2-(1 -Naphthylmeth ylKH4-phenyl- 1 -pipera2inyicarbonyl)propionyll"3*(4-thiazolvl)-DL- 
alanyl>-cyclostatin-(2*morpholinoethyl)amide 

Following a procedure similar to that described in Example 2(b), 90 mg (0.22 mmole) of (2R)2-(1- 
naphthylmethyl)-3-(4-phenyl-1-piperazinylcarbonyl)propionic acid (prepared by a procedure similar to that 
described in Preparation 24) were reacted with 130 mg (0.22 mmole) of N-(N-(t-butoxycarbonyl)-3-(4- 
thia20lyl)-DL-alanyl>cyclostatin-(2-morphoIinoethyl)amide [prepared as described in Example 2(a)] f to afford 
103 mg of the monohydrate of the title compound as a white powder. 

Silica gel thin layer chromatography. Rf value 0.52. 

Elemental analysis: 
Calculated for CieHoN/OeS H2O: 

C, 65.21%; H. 7.41%; N, 11.09%; S. 3.63%. 
Found: 

C. 65.36%; H. 7.51%; N, 11.22%; S, 3.39%. 



EXAMPLE 16 

N-{N-[(2R)-3-(N.NOiethylcarba 
morpholinoethyl)amide 

Following a procedure similar to that described in Example 2(b). 95 mg (0.3 mmole) of (2R)-3-(N.N- 
diethylcarbamoyl)-2-(1-naphthylmethyl)propionic acid (prepared as described in Preparation 26) were reac- 
ted with 210 mg (0.36 mmole) of N-[N-(t-butoxycarbonyl)-3-(4-to 

pholinoethyl)amide [prepared as described in Example 2(a)], to afford 160 mg of the 2.5-hydrate of the title 
compound as a colourless amorphous substance. 
Silica gel thin layer chromatography. Rf value 0.52. 

Elemental analysis: 

Calculated for C^HeoNeOeS 2.5 H2O: 

C. 61.36%; H. 7.97%; N, 10.22%; S, 3.90%. 
Found: 

C. 61.45%; H, 7.79%; N, 10.10%; S, 3.88%. 



EXAMPLE 17 

N-(N^(2R)-3-(N-Benzyl-N-me^ 
alanyl>-cyclostatin«(2*morpholinoethyl)amide 

Following a procedure similar to that described in Example 1(b). 125 mg (0.35 mmole) of (2R)-3-(N- 
benzyl-N-methylcarbamoyl)-2-(1-naphthylmethyl)propionic acid (prepared as described in Preparation 32) 
were reacted with 200 mg (0.34 mmole) of N-[N-(t-butoxycarbonyl)-3-(4-thiazolyl)-L-alanyl]-cyclostatin-(2- 
morpholinoethyl)amide [prepared as described in~Example 2(a)], to afford 214 g (75%) of the monohydrate 
of the title compound, melting at 82 - 86.° C 

Elemental analysis: 
Calculated for C^HeNeQeS H2O: 

C. 65.38%; H, 7.63%; N t 9.94%; S. 3.79%. 
Found: 

C. 65.30%; H. 7.53%; N, 9.94%; S. 3.90%. 



EXAMPLE 18 
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N-fN-[(2Rh3-(N-Benzyl-N-methylc^ 
morpholinoethyl)amide 

Following a procedure similar to that described in Example 1<b), 207 mg (0.36 mmole) of N-(t- 
butoxycarbonyl)-L-phenylalanyl-cyciostatin-(2-morpholinoethyI)amide were reacted with 130 mg (0.36 
mmole) of (2R)-3-(N-benzyl-N-methylcarbamoyl-2-(1-naphthylmethyl)propionic acid [prepared by a proce- 
dure similar to that described in Preparation 32(c)], to afford 57 mg of the monohydrate of the title 
compound as white crystals, melting at 89 - 94° C. 

Elemental analysis: 
Calculated for C^HqNsOb H 2 0: 

C, 70.39%; H. 7.84%; N, 8.38%. 
Found: 

C, 70.58%; H. 7.87%; N, 8.10%. 



EXAMPLE 19 

N-fN-f(2R)-3-(N-Cyclohexyl-N-m^ 
alanyiycyclostatin-(2-morpholinoethyl)amide 

Following a procedure similar to that described in Example Kb). 122 mg (0.35 mmole) of (2R)-3-(N- 
cyclohexyl-N-methylcarbamoyl)-2-(1-naphthylmethyl) propionic acid (prepared as described in Preparation 
31) were reacted with 200 mg*(0.34 mmole) of N-[N-(t-butoxycarbonyl)-3-(4-thiazolyl)-L-alanyl]-cyclostatin- 
(2-morpho(inoethyl)amide [prepared as described in Example 2(a)], to afford 215 mg (77%) of the 
monohydrate of the title compound, melting at 93 - 96 °C. 

Elemental analysis: 
Calculated for C^HwNeOeS KbO: 

C. 64.72%; H. 7.97%; N. 10.06%; S. 3.84%. 
Found: 

C. 64.52%; H. 7.81%; N, 9.81%; S f 3.91%. 



EXAMPLE 20 

N-{N-[(2R)-3^N<?yclohexyi«N-methylcarbamoyl)-2-(1-naphthylmethyl)propionylhL-leucyl>-cyclostatin-(2" 
morpholinoethyQamide 

Following a procedure similar to that described in Example 1(b). 50 mg (0.141 mmole) of (2R)-3-(N- 
cyclohexyl-N-methylcarbamoyl)-2-(1-naphthylmethyl)propionic acid (prepared as described in Preparation 
31) were reacted with 73 mg (0.135 mmole) of N-[N-(t-butoxycarbonyl)-L-leucyl]-cycIostatin-(2-mor- 
pholinoethyl)amide (prepared b a procedure similar to that described in Example 1 (a)], to afford 81 mg of 
the trihydrate of the title compound as a colourless amorphous substance. 

Silica gel thin layer chromatography, Rf value 0.50. 

Elemental analysis: 

Calculated for C^HasNsOs 3 H2O; 

C, 65.11%; H, 9.11%; N, 8.44%. 
Found: 

C, 64.92%; H. 8.91%; N f 8.48%. 



EXAMPLE 21 
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N-fN-f(2R)-3-(N-Cyclohex^^ 
alanyl)-cyclostatin-(2-moipholinoethyl)amide 

Following a procedure similar to that described in Example 3(b), 100 mg (0.28 mmole) of (2R)-3-(N- 
cyclohexyl-N-^ethylcarbamoyl)-2-(l-naphthylmethyl)propionic acid (prepared as described in Preparation 
31) were reacted with 160 mg (0.28 mmole) of N-[N-(t-butoxycarbonyl)-3-(5-isoxa2olyl)-L-alanyi]-cycfostatin- 
(2-morpholinoethyl)amide [prepared as described in Example 3(a)], to afford 100 mg of the dihydrate of the 
title compound as a colourless amorphous substance. 

Silica gel thin layer chromatography, Rf value 0.52. 

Elemental analysis: 

Calculated for C*H*Ne07 2 H2O: 

C f 64.57%: H, 8.19%: N. 10.14%. 
Found: 

C. 64.36%: H, 7.66%: N. 10.06%. 



EXAMPLE 22 

N-fN-f(2R)-3-Morpholinocarbonyl-2-(1-naptt 
piperidinoethypamide 

22(a) N-[N-(t-Butoxycartonyl)-3-(4-fo^ 

450 mg (1.06 mmole) of N-(t-butoxycarbonyl)-cyclostatin-(2-piperidtnoethyl)amide [prepared by a proce- 
dure similar to that described in Preparation 17(a)] were added to 10 ml of a 4N solution of hydrogen 
chloride in dioxane, and the mixture was stirred at room temperature for 30 minutes. At the end of this time, 
the solvent was removed by distillation under reduced pressure. The residue was dried thoroughly and then 
suspended in 20 ml of anhydrous methylene chloride. 260 mg (1.60 mmole) of diethyl cyahophosphonate 
(95%) and 482 mg (4.77 mmole) of triethylamine were added to the suspension, whilst ice-cooling. The 
mixture was then stirred at room temperature for 3 hours, after which it was freed from the solvent by 
evaporation under reduced pressure. The residue was purified by silica gel thin layer chromatography 
(developing solvent: a 5 : 1 by volume mixture of chloroform and methanol), to afford 590 mg (96%) of the 
title compound as white crystals. 



22(b) N-(N-[(2R)-3-MorpholinocarbonyN 
(2-piperidinoethyl)amide 

179 mg (0.31 mmole) of N-[N-{t-butoxycarbonyl)-3-(4^ 
piperidinoethyl)amide [prepared as described in Example 22(a) above] were added to 10 ml of a 4N 
solution of hydrogen chloride in dioxane, and the mixture was stirred at room temperature for 30 minutes. At 
the end of this time, the solvent was removed by distillation under reduced pressure, and the residue was 
dried thoroughly and then suspended in 10 ml of methylene chloride. 100 mg (0.31 mmole) of (2R)-3- 
morpholinocarbonyl-2-(1-naphthylmethyl)propionic acid (prepared as described in Preparation 4), 75~mg 
(0.46 mmole) of diethyl cyanophosphonate (95%) and 186 mg (1.84 mmole) of triethylamine were added to 
the resulting suspension, and the mixture was stirred at room temperature for 3 hours. At the end of this 
time, the solvent was removed by distillation under reduced pressure, and the residue was purified by silica 
gel thin layer chromatography (developing solvent: a 5 : 1 by volume mixture of chloroform and methanol), 
to afford 80 mg (31%) of the dihydrate of the title compound, melting at 78 - 87°C. 

Elemental analysis: 

Calculated for CoHeoNeOeS 2 HW: 

C, 62.60%; H. 7.81%; N. 10.19%; S. 3.89%. 
Found: 

C. 62.44%: H. 7.62%; N, 10.13%; S, 4.06%. 
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. EXAMPLE 23 

N-fN^(2R)-3Wv1orpholino-2-(1^aphthylm^ 
pyrrolidinyl)ethyl]amid8 

23(a) N-[N-(t-Butoxycart)onyl)-3^4-thiazolylV^ 

350 mg (0.85 mmole) of N-(rtutoxycarbonyl)-cyclostatin-[2-(1-pyrrolidinyl)ethyl]amide [prepared by a 
procedure similar to that described in Preparation 17(a)] were added to 10 ml of a 4N solution of hydrogen 
chloride in dioxane. The mixture was then stirred at room temperature for 30 minutes, after which it was 
freed from the solvent by evaporation under reduced pressure. The residue was dried thoroughly and 
suspended in 20 ml of anhydrous methylene chloride. 208 mg (1.28 mmole) of diethyl cyanophosphonate 
(95%) and 386 mg (3.82 mmole) of triethylamine were then added to the resulting suspension, and the 
mixture was stirred at room temperature for 3 hours. At the end of this time, it was concentrated by 
evaporation under reduced pressure. The residue was purified by silica gel thin layer chromatography 
(developing solvent a 5 : 1 by volume mixture of chloroform and methanol), to afford 430 mg (90%) of the 
title compound as white crystals. 



23(b) N-fN-[(2R)-3-Morpholinorarbonyl-2-(1-naptt 
[2-(1 -pyrrolidinyl)ethyl]amide 

175 mg (0.31 mmole) of N-[N-(t-butoxycarbonyl)-3-(4-thiazolyl)-DL*alanyl3"Cyclostatin-[2"(1-pyrroiidinvl)- 
ethy!]amide [prepared as described in Example 23(a) above] were added to 10 ml of a 4N solution of 
hydrogen chloride in dioxane, and the mixture was stirred at room temperature for 30 minutes. At the end of 
this time, the solvent was distilled off under reduced pressure, and the resulting residue was dried 
thoroughly and suspended in 10 ml of methylene chloride. 100 mg (0.31 mmole) of (2R)-3- 
morpholinocarbonyl-2-(1-naphthylmethyl)propionic acid (prepared as described in Preparation 4) were 
added to the suspension, after which 75 mg (0.46 mmole) of diethyl cyanophosphonate (95%) and 186 mg 
(1.84 mmole) of triethylamine were added, whilst ice-cooling. The mixture was then stirred at room 
temperature for 3 hours, after which it was freed from the solvent by evaporation under reduced pressure. 
The residue was purified by silica gel thin layer chromatography (developing solvent: a 5 : 1 by volume 
mixture of chloroform and methanol), to afford 60 mg (23%) of the tetrahydrate of the title compound, 
melting at 86 - 93°C. 

Elemental analysis: 

Calculated for C^HsaNeOsS 4 HzO: 

C, 59.50%; H t 7.85%; N, 9.92%; S, 3.79%. 
Found: 

C, 59.21%; H, 7.55%; N f 9.68%; S, 4.00%. 



EXAMPLE 24 

N-(N-[(2RV3-Morpholinocaifronyl-2-(1^ 
morphoiinopropyQamide 

24(a) N-[N-(t-Butoxycarbonyl)-3-(4^ 

1.97 ml (10.85 mmole) of diethyl cyanophosphonate (95%) and 2.76 ml (19.89 mmole) of triethylamine 
were added to a solution of 2.71 g (9.94 mmole) of N-(t-butoxycarbonyl)-3-(4-thia20lyl)-OL-alanine and 2.64 
g (9.94 mmole) of methyl cyciostatinate hydrochloride dissolved in 50 ml of anhydrous tetrahydrofuran. 
whilst ice-cooling. The mixture was then stirred at room temperature for 3 hours, after which it was freed 
from the solvent by evaporation under reduced pressure. The residue was purified by silica gel thin layer 
chromatography (developing solvent: a 30 : 1 by volume mixture of methylene chloride and methanol), to 
afford 3.76 g of methyl N-[N-(t-butoxycarbonyl)-3-(4-thiazolyl)-DL-alanyl]-cyclostatinate as a white powder. 

3.5 g (7.24 mmole) of this methyl N-[N-(t-butoxycarbonyl)-3-(4-thiazolyl)-r^-alanyl]-cyclostatinate were 
dissolved in 10 ml of methanol, and 7.96 ml (7.96 mmole) of a 1N aqueous solution of sodium hydroxide 
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were added to the resulting solution, whilst ice-cooling. The mixture was then stirred at room temperature 
for 30 minutes, after which it was neutralized by the addition of 7.96 ml (7.96 mmole) of 1N aqueous 
hydrochloric acid, and then the solvent was removed by distillation. The residue was dissolved in a 1N 
aqueous solution of sodium hydroxide, and the resulting solution was washed with diethyl- ether. The 
aqueous layer was separated, acidified by adding 6N aqueous hydrochloric acid and then extracted with 
ethyl acetate. The organic layer was washed with a saturated aqueous solution of sodium chloride, dried 
over anhydrous sodium sulphate and concentrated by evaporation under reduced pressure. Hexane was 
added to the residue, to afford 3.18 g of N-{N-(t-butoxycarbonyi)-3-(4-to ^ 
white crystals. 

300 mg (0.64 mmole) of this N-[N-(t-butoxycarbonyl)-3^4-miazolylhOL-alanyl]-cyclostatin and 138 mg 
(0.96 mmole) of N-(3-aminopropyl)morpholine were dissolved in 5 ml of methylene chloride. 0.17 g (0.96 
mmole) of diethyl cyanophosphonate (95%) and 0.13 ml (0.96 mmofe) of triethylamine were added to the 
solution, whilst ice-cooling. The mixture was then stirred at room temperature for 18 hours, after which it 
was freed from the solvent by evaporation under reduced pressure. The residue was purified by silica gel 
thin layer chromatography (developing solvent: a 10 : 1 by volume mixture of methylene chloride and 
methanol), to afford 320 mg of the title compound as a white powder. 



24 < b > N-fN-r(2R)-3- Morpholinocaiftony^^ 

(3-morpholmopropyl)amide — 

Following a procedure similar to that described in Example 2(b). 145 mg- (0.24 mmole) of N-[N-(t- 
butoxyc*rbonyl)-3-(4-thiazolyl>-^ [prepared as described in 

Example 24(a)] were reacted with 80 mg (0.24 mmole) of (2R)-3-morpholinocarbony|.2-{1-naphthylmethyl)- 
propionic acid (prepared as described in Preparation 4), to afford 140 mg of the monohydrate of the title 
compound as white crystals, melting at 94 - 98°C. 

Elemental analysis: 
Calculated for C^HeoNeOjS H2O; 

C. 62.75%; H, 7.59%; N. 10.21%; S. 3.90%. 
Found: 

C. 62.73%; H, 7.56%; N. 10.04%; S. 3.61%. 



EXAMPLE 25 

N-W(2R)-3-Morpholino carbonyl-2-Q^^ 

oxo-1 -pyrrolidinyl)propvi]amide 1 

25 < a > N-fN-(t-ButoxvcartMnvl)-3^ 

Following a procedure similar to that described in Exampie 3(a). 1.0 g (2.3 mmole) of N-(t-butoxycar- 
bonyl)-cyclostatin-[3-(2-oxo-1-pyrrondinyl)propyl]amide [prepared by a procedure similar to that described in 
Preparation 17(a)] was reacted with 0.63 g (2.3 mmole) of N-(t-butoxycarbonyl)-3-(4-thia20lyl)-L-alanine. to 
afford 1.08 g of the title compound as an oil. 

25 < b > N-W(2R)-3-Morpholinoca rt3ony^ 

[3-(2^xo-1-pyrrolidinvl)propyl1amide ^ 

Following a procedure similar to that described in Example 1(b). 207 mg (0.35 mmole) of N-[N-(t- 
butoxycarbonyl)-3-(4-thiazolyl)-^ [prepared as "de- 

scribed in Example 25(a) above] were reacted with 115 mg (0.35 mmole) of (2R)-3-morpholinocarbonyl-2-(l- 
naphthylmethyl)propionic acid (prepared as described in Preparation 4).- to afford 207 mg of the dihydrate of' 
the title compound as a white powder. 

Silica gel thin layer chromatography. Rf value 0.53. 

Elemental analysis: 
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Calculated for CcHseNeOyS 2 H2O: 

C, 61.55%; H. 7.45%; N, 10.02%; S. 3.82%. 
Found: 

C, 61.74%; H. 7.43%; N, 9.77%; S f 3.97%. 



EXAMPLE 26 

N-fN-[(2R)-3-Morpholinoc^ 
ethyl-2-pyrrolidinyl)methyl]amide 

Following a procedure similar to that described in Example 2(b). 141 mg (0.2*4 mmole) of N-(t- 
butoxycarbonyl)-3-(4-thiazolyl)-DL-a]anyl-cyclostati^ [prepared from 2- 

aminomethyl-1-ethylpyrrolidine instead of N-(3-aminopropyl)morpholine according to the procedure of 
Example 24(a)], were reacted with 80 mg (0.24 mmole) of (2R)-3-morphoIinocarbonyl-2-(1-naphthylmethyl)- 
propionic acid (prepared as described in Preparation 4), to afford 28 : mg of the sesquihydrate of the title 
compound as white crystals, melting at 85 - 89 °C. 

Elemental analysis: 

Calculated for CoHsjNsOsS 1.5 H2O: 

C, 63.29%; H, 7.78%; N. 10.30%; S, 3.93%. 
Found: 

C, 63.50%; H, 7.58%; N, 10.07%; S. 3.70%. 



EXAMPLE 27 

N-fN-[(2R)-3-Morpholinocaifronyl-2-(1-naphthylm^ 
pyridylmethyQamide 

230 mg (0.50 mmole) of N-[(2R)-3-morpholinocarbonyl-2-(1-naphthylmethyl)propionyl]-3-(4-thia2olyl)-OL- 
alanine (prepared by a procedure similar to that described in Preparation 51) and 187 mg (0.50 mmole) of 
cyclostatin-(2-pyridylmethyl)amide dihydrochloride were suspended in 10 ml of anhydrous methylene 
chloride. 123 mg (0.75 mmole) of diethyl cyanophosphonate (95%) and 230 mg (2.3 mmole) of 
triethylamine were then added to the resulting suspension, whilst ice-cooling, and the mixture was stirred at 
room temperature for 3 hours. It was then freed from the solvent by evaporation under reduced pressure. 
The residue was purified by silica gel thin layer chromatography (developing solvent: a 10 : 1 by volume 
mixture of chloroform and methanol), to afford 61 mg of the dihydrate of the title compound as a white 
powder, melting at 78 - 86°C. 

Elemental analysts: 

Calculated for C^HfeNeOeS 2 H2O: 

C, 62.67%: H, 8.13%; N, 10.44%: S. 3.98%. 
Found: 

C. 62.64%; H, 7.87%; N, 10.70%; S, 4.20%. 



EXAMPLE 28 

N-fN-f(2R)-3-Mon3holinocartonyl-2-(1^ 
methyl* 1 -piperaziny{)ethyl]amide 

230 mg (0.50 mmole) of N-f(2R)-3-morpholinocarbonyl-2'(1-naphthylmethyl)propionyiP3-(4-thiazolylhDL- 
alanine (prepared by a procedure similar to that described in Preparation 51) and 223 mg (0.50 mmote) of 
cyclostatin-[2-(4-methyl-1-piperazinyl)ethyl]amide trihydrochloride (prepared by a procedure similar to that 
described in Example 103) were suspended in 10 ml of anhydrous methylene chloride. 123 mg (0.75 
mmole) of diethyl cyanophosphonate (95%) and 300 mg (3.0 mmole) of triethylamine were added to the 
suspension, whilst ice-cooling. The mixture was then stirred at room temperature for 3 hours, after which it 
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was freed from the solvent by evaporation under reduced pressure. The residue was purified by silica gel 
thin layer chromatography (developing solvent: a 5 : 1 by volume mixture of chloroform and methanol), to 
afford 50 mg of the trihydrate of the title compound as a white powder, melting at 80 • 88° C. 

5 Elemental analysis: 

Calculated for CoHsiNtOsS 3 H2O: 

C. 60.19%: H, 7.86%; N, 11.43%: S. 3.74%. 
Found: 

C. 60.02%: H. 7.53%: N, 11.16%: S, 4.00%. 

10 

EXAMPLE 29 

N-fN-[(2R)-3-MorpholinocartX3ny^ 
'5 methylbutyl]amide 

29(a) N-(t'Butoxycarbonyl)-cyclostatin-[(S)-2-methylbutyllamide 

Following a procedure similar to that described in Preparation 17, 0.33 g (3.81 mmole) of (S)-2- 
20 methyibutylamine (instead of 2-morpholinoethyiamine) were reacted with 1.00 g (3.17 mmole) of N-(t- 
butoxycarbonyi)cyclostatin. to afford 1.13 g (93%) of the title compound as a white powder. 



29(b) N-(N-[(2R)-3-Moipholinocarbony 
25 (S)-2-methylbutyl]amide 

Following a procedure similar to that described in Example 1(a). 0.50 g (1.30 mmole) of N-(t- 
butoxycarbonyl)-cyclostatin-[(S)-2-methylbutyl]amide [prepared as described in Example 29(a)] were reac- 
ted with 354 mg (1.30 mmole) of N-(t-butoxycarbonyl)-3-(4-thiazolyl)-L-alanine, and the product was worked- 
ao up according to Example 1(b). to give 21 1 mg (61%) of the monohydrate of the title compound as a white 
powder. 

Silica gel thin layer chromatography. Rf value 0.63. 

Elemental analysis: 
35 Calculated for C^HwNsOeS H 2 0: 

C, 64.29%; H. 7.76%; N. 9.14%; S. 4.19%. 
Found: 

C. 63.99%: H. 7.56%; N t 9.20%; S. 4.01%. 

40 

EXAMPLE 30 

N-fN-[(2R)-3-MorphoHnocarbonv^ 
methylbutyl]amide 

45 

Following a procedure similar to that described in Example 1(a). 330 mg (1.3 mmole) of N-(t- 
butoxycarbonyl)-3-(5-isoxa20lyl)-L-alanine [instead of N-(t-butoxycarbonyl)-3-(4-thia2olyl)-L-alanine] were 
reacted with the compound prepared by cleaving the t-butoxycarbonyl group from 500 mg~(l.3 mmole) of 
N-(t-butoxycarbonyl)-cyclostatin-{(S)-2-methylbutyl]amide, and the product was worked-up according to 
so Example 1(b). to give 170 mg of the 2.5-hydrate of the title compound as white crystals, melting at 68 - 
72° C. 

Elemental analysis: 
Calculated for C^HsNsO; 2.5 H2O: 
55 C, 63.38%: H. 8.04%; N. 9.01%. 
Found: 

C. 63.41%; H, 7.79%; N. 8.81%. 
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EXAMPLE 31 

N-fN-K2RV3-Moi?holinocaifton^^^ 
hydroxymethyl-2-methylbutyl]amide 

. 31 (a) N-(t-Butoxycarbonyl)-cyclostatin-[(SH -hydroxymethyl-2-methylbuty l]amide 

Following a procedure similar to that described in Preparation 17, 446 mg (3.81 mmole) of (S)-2-amino- 
3-methyIperitanol were reacted (instead of 2-morpholinoethyIamine) with 1.00 g (3.17 mmole) of N-(t- 
butoxycarbonyljcyclostatine. to afford the title compound. 

31(b) N-fN-[(2R-3-Morpholinocarbonyl^ 
(S)-1-hydroxymethyl-2-methylbutyl]amide 

Following a procedure similar to that described in Example 1(a). 500 mg (1.21 mmole) of N-(t- 
butoxycarbonyl)-cyclostatin-[(S)-1-hydroxymethyl-2-methylbutyllamide [prepared as described in Example 
31(a) above] instead of cyclostatin-(2-morpholinethyl)amide were reacted with 330 mg (1.21 mmole) of N-(t- 
butoxycarbonyl)-3-(4-thiazolyi)-L-alanine. and the product was worked-up according to Example 1(b). to give 
320 mg (47%) of the monohydrate of the title compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.63. 

Elemental analysis: 
Calculated for C^HsNsOrS H 2 0: 

C, 63.37%; H. 7.72%; N, 8.80%; S, 4.03%. 
Found: 

C. 63.31%; H, 7.50%; N t 8.59%; S. 4.00%. 



EXAMPLE 32 

N-(N-[(2R)-3-Morpholinocarbonyl-2^1-nap^ 
(N,N-diethylamtno)ethyl]amide 

Following a procedure similar to that described in Example 2(b) t 139 mg (0.24 mmole) of N-(t- 
butoxycarbonyl)"3-(4*thiazolyl)-DL«alanyl-cyclostatin"[2-(N,N-diethylamino)ethyl]amide (which was prepared 
by using N t N-diethylethylenediamine instead of N-(3-aminopropyl)morpholine in the procedure of Example 
24(a)] were reacted with 80 mg (0,24 mmole) of (2R)-3-morpholinocarbonyl-2-(l-naphthylmethyl)propionic 
acid (prepared as described in Preparation 4), to afford 34 mg of the 2.5-hydrate of the title compound as 
white crystals, melting at 80 - 85°C. 

Elemental analysis: 

Calculated for C^HeoNeOeS 2.5 H 2 0: 

C, 61.36%; H, 7.97%; N, 10.22%; S, 3.90%. 
Found: 

C, 61 .49%; H t 7.74%; N t 9.94%; S. 3.60%. 



EXAMPLE 33 

N-{N-f(2RV5,5-Dimethyl-2^1-naph^ 
morpholinoethyQamide 

Following a procedure similar to that described- in Example 1(b), 105 mg (0.35 mmole) -of (2R)-5,5- 
dimethyl-2-(1 -naphthytmethyl)-4-oxohexanoic acid [instead of (2R)-3-morpholinocarbonyl-2-(l -naphthyl- 
methyl)propionic acid] were reacted with 170 mg of N-(t-butoxycarbonyl)-3-(4-thiazolyi)-L-alanyl-cyclostatin- 
(2-morpholinoetrtyl)amide. When the reaction was considered complete, the solvent was removed by 
distillation under reduced pressure, and the residue was purified by silica gel thin layer chromatography 
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(developing solvent: a 10 : 1 by volume mixture of chloroform and methanol), to afford two main products. 
The yield of the monohydrate of the title compound (the compound having the naphthyl group in the R 
configuration), detected as the spot having the larger Rf value of the two, was 84 mg (38% ), melting at 84 - 
87°C. In addition, there were obtained 82 mg (37%) of the corresponding compound in which the naphthyl 
group was in the S configuration. 

Elemental analysis: 
Calculated for C^H^NsOeS H*0: 

C, 64.67%; H t 7.88%; N, 8.98%; S, 4.11%. 
Found: 

C. 64.49%; H. 7.74%; N. 8.70%; S, 3.90%. 



EXAMPLE 34 

N-fN'[5-(N-Benzyl-N-methylamino^ 
morpholinoethyl)amide 

Following a procedure similar to that described in Example 1(b). 210 mg (0.559 mmole) of 5-(N-benzyi- 
N-methylamino)-2-(1-naphthylmethyl)-4-oxopentanoic acid (prepared as described in Preparation 30) were 
reacted with 300 mg (0.555 mmole) of N-(t-butoxycarbonyl)-L-leucyl-cyciostatin-(2-morpholinoethyl)amide 
[prepared by a procedure similar to that described in Example 2(a)], to afford 141 mg of the tetrahydrate of 
the title compound as a pale brown amorphous substance. 

Silica gel thin layer chromatography, Rf value 0.47. 

Elemental analysis: 

Calculated for C^He/NsOe 4 H2O: 

C, 64.88%; H. 8.69%; N, 8.05%. 
Found: 

C. 65.14%; H. 8.59%: N, 8.02%. 



EXAMPLE 35 

N-{NK5-(N-Benzyl-N-methylamino)-2^^ 
alanyl)^yclostatin-(2-morpholinoethvl)amide 

Following a procedure similar to that described in Example 1(b). 130 mg (0.346 mmole) of 5-(N-benzyl- 
N-methylamino)-2-(1-naphthylmethyl)-4-oxopentanoic acid (prepared as described in Preparation 30) were 
reacted with 200 mg (0.344 mmole) of N-(t-butoxycarbonyl)-3-(4-thiazolyl)-L-alanyl-cyclostatin-(2-mor- 
pholinoethyl)amide. to afford 26 mg of the trihydrate of the title compound as a pale brown amorphous 
substance. 

Silica gel thin layer chromatography, Rf value 0.42. 

Elemental analysis: 

Calculated for C^HsNgOgS 3 H2O: 

C, 63.20%: H, 7.67%; N ( 9.41%; S, 3.59%. 
Found: 

C, 63.36%; H, 7.55%; N, 9.31%; S, 3.23%. 



EXAMPLE 36 

N-fN-[(2R)-5-Morpholinocarbony^ 
morpholinoethyQamide 
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36(a) 5"Morpholinocarbonyl-2*(1-naphthylmethyl)pentanoic acid 

7.96 g (0.18 mmole) of sodium hydride (as a 55% w-w dispersion in mineral oil) were added, whilst ice- 
cooling, to a solution of 26.4 g <0;15 mmole) of dimethyl adipate and 23.7 g (0.15 mmole) of 1- 

5 naphthaldehyde dissolved in 200 ml of anhydrous methanol, and the mixture was heated under reflux for 30 
minutes. At the end of this time, 150 ml (0.15 mole) of a 1N aqueous solution of sodium hydroxide were 
added to the solution,, and the mixture was heated under reflux for 1 hour. The solvent was then removed * 
by distillation under reduced pressure, and the residue was mixed with water and then washed with diethyl 
ether. The aqueous layer was acidified and extracted with diethyl ether. The ethereal extract was washed 

w with a saturated aqueous solution of sodium chloride and dried over anhydrous magnesium sulphate. The 
solvent was removed by distillation under reduced pressure, and the residue was triturated with diisopropyl 
ether to precipitate crystals, which were collected by filtration to afford 14.2 g of 2-(1-naphthylidene)adipic 
acid. 

100 ml of acetic anhydride were added to 10 g (35 mmole) of 2-{1-naphthylidene)adipic acid (prepared * 

15 as described above) and the mixture was stirred at 60° C for 1 hour. At the end of this time, the solvent was 
removed by distillation under reduced pressure, and the resulting residue was triturated with a 1 : 1 by 
volume mixture of benzene and hexane. The solvent was decantated to afford 8.8 g of 2-{l-naphthylidene)- * 
adipic anhydride as an oily material. 

To a solution of 4.4 g (16.5 mmole) of 2-{1-naphthylidene)adipic anhydride (prepared as described 

20 above) dissolved in 80 ml of methylene chloride were added 1.58 ml (18.2 mmole) of morpholine. and the 
mixture was stirred at room temperature for 14 hours. At the end of this time, the reaction mixture was 
washed, in turn, with a 5% w/v aqueous solution of citric acid and with a saturated aqueous solution of 
sodium chloride and dried over anhydrous sodium sulphate. The mixture was then freed from the solvent by 
evaporation under reduced pressure, and the residue was purified by silica gel column chromatography 

25 (eluent a 30 : 1 by volume mixture of methylene chloride and methanol), to afford 1.12 g of 5- 
morpholinocarbonyl-2-(1 -naphthylidene)pentanoic acid. 

350 mg (0.99 mmole) of 5-morpholinocarbonyl-2-(l-naphthyiidene)pentanoic acid (prepared as de- 
scribed above) were dissolved in 10 ml of methanol and hydrogenated in the presence of hydrogen under 
atmospheric pressure and in the presence of 100 mg of a 10% w/w paliadium-on-carbon catalyst. The 

30 catalyst was removed by filtration, and the filtrate was concentrated by evaporation under reduced pressure, 
to afford 305 mg of the monohydrate of the title compound as a white powder. 

Mass Spectrum m/e: 355. 

3$ Elemental analysis: 

Calculated for CsHaNOi H2O: 

C. 67.54%; H, 7.29%; N, 3.75%. 
Found: 

C, 67.88%; H, 7.03%; N, 3.61%. 

40 

36(b)' N-(N-[(2R)-5-Morpholinocarbonyt-2^ 
(2-morpholinoethyl)amide 

45 Following a procedure similar to that described in Example 3(a). 275 mg (0.77 mmole) of 5- 

morpholinocarbonyl-2-(1-naphthylmethyf)pentanoic acid (prepared by a procedure similar to that described * 
in Preparation 28) [instead of (2R)-3-morpholinocarbony]-2-(1-naphthyl methyl)propionic acid] were reacted 
with the compound prepared by cleavage of the t-butoxycarbonyl group from 360 mg (0.77 mmole) of N-[N- 
(t-butoxycarbonyl)-3^4-mia20lyl)-^ The thin layer chromatog- * 

50 ram of the products showed two main spots. The title compound was detected as the lower spot on the 
chromatogram and was purified by silica gel thin layer chromatography (developing solvent an 8 : 1 by 
volume mixture of methylene chloride and methanol), to afford 80 mg of the 3.5-hydrate of the title 
compound as white crystals, melting at 101 - 105°C. 
Silica gel thin layer chromatography, Rf value 0.54. 

55 [a] 27 - . 2 1.9« ( C = 0.3, methanol). 

Elemental analysis: 
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Calculated for C^HsNeC^S 3.5 HzQ: 

C. 59.91%: H. 7.88%; N, 9.53%; S. 3.63%. 
Found: 

C. 60.06%; H. 7.79%: N. 9.45%; S. 3.59%. 



EXAMPLE 37 

N-{N-f(2R)-3^BenzylcanbamovO^ 
morpholinoethyl)amide 

Following a procedure similar to that described in Example 2(b), 100 mg (0.32 mmole) of (2R)-3* 
(benzylcarbamoyl)-2-(1-naphthylmethyl)propionic acid (prepared as described in Preparation 27) were" 
reacted with 180 mg (0.32 mmole) of N-(t-butoxycarbonyl)-3-(4-thiazolyl)-DL-alanyl-cyclostatin-(2-mor- 
pholinoethyl)amide [prepared as described in Example 2(a)], to afford 77 mg of the sesquihydrate of the 
title compound as a colourless amorphous substance. 

Silica gel thin layer chromatography. Rf value 0.50. 

Elemental analysis: 

Calcualted for C^HaNeGeS 1.5 HzO: 

C, 64.49%; H. 7.34%; N, 10.03%; S, 3.83%. 
Found: 

C, 64.43%; H, 7.03%; N. 9.82%; S. 3.82%. 



EXAMPLE 38 

N-{N-[(2RH-Morpholinocarbonyl-2-(^^ 
morpholinoethyQamide b - 

Following a procedure similar to that described in Example 1(a). 249 mg (0.73 mmole) of 4- 
morpholinocarbonyl-2-(1-naphthylmethyl)butyric acid (prepared as described in Preparation 28) [instead of 
(2R)-3-morpholinocarbonyl-2-(1-naphthylmethyI)propionic acid] were reacted with 384 mg (0.66 mmole) of 
N-(t-buto>cycart>onyl)-3-{4-M The thin layer chromatog- 

ram of the products showed two main spots. The compound detected as the lower spot on the 
chromatogram was purified by silica gel thin layer chromatography (developing solvent: an 8 : 1 by volume 
mixture of methylene chloride and methanol), to afford 1 10 mg of the monohydrate of the title compound as 
white crystals, melting at 87 - 90° C. 

Silica gel thin layer chromatography. Rf value 0.58. 

[a] 25 - . 24 .4« (c - a5i me thanol). 

Elemental analysis: 
Calculated for CcHeoNeOrS H2O: 

C. 62.73%; H. 7.59%; N. 1 0.21 %; S. 3.89%. 
Found: 

C. 62.95%; H. 7.76%; N. 9.90%; S, 4.10%. 



EXAMPLE 39 

N-fN-[(2R)-3-(N-Benzyl-N-methylcart 
alanylVcyclostatin"(2-morpholinoethyl)amide 

Following a procedure similar to that described in Example 3(b), 100 mg (0.28 mmole) of (2R)-3-(N- 
benzyl-N-methylcarbamoW)-2-(1-naphthylmethyl)propionic acid (prepared as described in Preparation 32) 
were reacted with 160 mg (0.28 mmole) of N-[N-(t-butoxycarbonyl)-3-(5-isoxazolyl)-L-alanyl]-cyclostatin-(2- 
morpholinoethyl)amide. to afford 56 mg of the dihydrate of the title compound as a~colourless amorphous 
substance. 
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Silica gel thin layer chromatography. Rf value 0.41 . 

Elemental analysis: ' 
Calculated for C^HscNsOr 2 H 2 0: 

C, 65.38%; H, 7.63%; N. 9.95%. 
Found: 

C. 65.40%; H, 7.38%; N. 9.94%. 



EXAMPLE 40 

N-fN-[N-Moir>holinoacetyi-(1-naphthylK^ 
amide 

40(a) N-fN-[N-(t-Butoxycarbonyl)-3-(1-naph^ 
pholinoethyQamide 

The t-butoxycarbonyl group was removed from 254 mg (0.44 mmole) of N-[N-t-butoxycarbonyI-3-{4- 
thiazolyl)-DL-alanyl}-cyclostatin-2-(morpholinoethyl)amide [prepared as described in Example 2(a)] using a 
4N solution of hydrogen chloride in dioxane. The product was then suspended, together with 165 mg (0.52 
mmole) of N-(t-butoxycarbonyl)-3-(1-naphthylmethyl)-L-alanine, in 10 ml of anhydrous tetrahydrofuran, and 
0.08 ml (0.53 mmole) of diethyl cyanophosphonate (95%) and 0.27 ml (1.94 mmole) of triethylamine were 
added to the suspension under an atmosphere of nitrogen, whilst ice-cooling. The mixture was agitated at 
room temperature overnight after which the solvent was removed by distillation under reduced pressure, 
and the residue was purified by silica gel thin layer chromatography (developing solvent: a 7 : 1 by volume 
mixture of chloroform and methanol), to afford 303 mg (87%) of the dihydrate of the title compound as 
white crystals, melting at 113 - 116°C. 

Elemental analysis: 

Calculated for CitHsNsOS 2 H 2 0: 

C. 60.42%; H. 7.67%; N. 10.31%; S, 3.93%. Found: 

C, 60.60%; H, 7.43%; N f 10.09%; S, 3.97%. 



40(b) N-{N-[N-Morpholinoacetyl-3-(1-naphthy1H^ 
phoiinoethyl)amide 

The t-butoxycarbonyl group was removed from 262 mg (0.34 mmole) of N-{N-[N-(t-butoxycarbonyl)-3- 
(1-naphthyl)-L-alanylh3-(4-thiazoty [prepared as described 

in Example 40(a)] using a 4N solution of hydrogen chloride in dioxane. The product, together with 59 mg 
(0.40 mmole) of 1-morpholinoacetic acid, was suspended in 5 ml of anhydrous tetrahydrofuran. and 0.06 ml 
(0.40 mmole) of diethyl cyanophosphonate (95%) and 0.21 ml (1.51 mmole) of triethylamine were added to 
the suspension, whilst ice-cooling in an atmosphere of nitrogen. The mixture was agitated at room 
temperature overnight, and then the solvent was removed by distillation under reduced pressure. The 
residue was purified by silica gel thin layer chromatography (developing solvent: a 7 : 1 by volume mixture 
of chloroform and methanol), to afford 230 mg (85%) of the dihydrate of the title compound as white 
crystals, melting at 98 - 99°C. 

Elemental analysis: 

Calculated for CizHsNrOrS 2 H 2 0: 

C. 59.90%; H f 7.54%; N ( 11.64%; S, 3.81%. 
Found: 

C. 59.69%; H t 7.61%; N t 11.50%; S, 3.74%. 



EXAMPLE 41 
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N-(N-fN-(3-MorpholinopropionM 
morpholinoethyQamide 

Following a procedure similar to that described in Example 40(b). 200 mg (0.26 mmole) of N-{N-[N-(t- 
butoxycarbonyl)-3^<iaphthyl)-L-al^ 

[prepared as described in Example 40(a)] and 57 mg (0.29 mmole) of 3-morpholinopropionic acid 
hydrochloride were reacted, to afford 130 mg of the monohydrate of the title compound as a white powder. 
Silica gel thin layer chromatography. Rf value 0.21. 

Elemental analysis: 
Calculated for C43H61N7O7S H2O: 

C. 61.63%; H, 7.58%; N. 1170%: S. 3.82%. 
Found: 

C. 61.65%; H, 7.59%; N. 11.64%; S. 3.68%. 



EXAMPLE 42 

N-(N^N-(4-Moipholinobutyryl)-3-(1-^ 
morpholinoethyl)amide 

Following a procedure similar to that described in Example 40(b), 200 mg (0.26 mmole) of N-{N-[N-(t- 
butoxycarbonyl)-3-(1-naphthylK-alanylW 

[prepared as described in Example 40(a)] and 61 mg (0.29 mmole) of 4-morpholinobutyric acid were 
reacted, to afford 100 mg of the 1.5-hydrate of the title compound as a white power- 
Silica gel thin layer chromatography, Rf value 0.27. 

Elemental analysis: 

Calculated for C^HeMOyS 3 / 2 H2O: 

C, 61.37%; H t 7.73%; N, 11.39%; S, 3.72%. 
Found: 

C, 61.19%; H, 7.65%; N, 11.22%; S, 3.60%. 



EXAMPLE 43 

N-fN-fN-Morpholinoacetyl-3-(1-^^ 
amide 

A procedure similar to that described in Example 2(a) was repeated, except that we employed 324 mg 
(0.79 mmole) of N-t-butoxycarbonyl-cyclostatin-2-(1-pyrrolidinylethyl)amide, instead of the N-t- 
butoxycarbonyl-cyclostatin-{2-morpholinoethyl)amide, and 215 mg (0.79 mmole) of N-(t-butoxycarbonylH4- 
thiazolyl)-DL-alanine. The product was then reacted in a manner similar to that described in Example 40(a) 
and (b), to afford 54 mg of the octahydrate of the title compound, melting at 75 - 83°C. 

Elemental analysis: 

Calculated for CcHsNtOS -8 H2O: 

C. 54.00%; H t 8.08%; N, 10.50%; S, 3.43%. 
Found: 

C, 53.73%; H, 7.95%; N, 10.40%; S. 3.53%. 



EXAMPLE 44 
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N-(N-fN^2.6-Dimethylmoipholinoare^ 
morpholinoethyl)amide 

Following a procedure similar to that described in Example 40(b). 270 mg (0.35 mmole) of N-{N-[N-(t- 
butoxycarbony l)-3-( 1 -naphthy l)-L-alany l]-3-(4-thiazoly l)-DL-alanyl}-cyclostatin-(2-morpholinoethyl)amide 
[prepared as described in Example 40(a)] and 69 mg (0.4 mmole) of 2,6-dimethylmorpholinoacetic acid 
were reacted, to afford 90 mg of the sesquihydrate of the title compound as an amorphous substance. 
. Silica gel thin layer chromatography, Rf value 0.33. 

Elemental analysis: 

Calculated for C^HsjNtO/S 1 .5 H2O: 

C, 61 .37%; H, 7.73%: N. 1 1 .39%; S. 3.72%. 
Found: 

C, 61.11%; H. 7.43%; N, 11.33%; S. 3.89%. 



EXAMPLE 45 

N-{N-[N-t-Butoxycanbonylprolyl-3^1'naph 
morpholinoethyl)amide 

Following a procedure similar to that described in Example 40(b). 150 mg (0.19 mmole) of N-{N-[N-(t- 
butoxycail3onyl)-3^l^aphthylH-aianyfr 

[prepared as described in Example 40(a)] and 40 mg (0.19 mmole) of N-(t-butoxycarbonyl)-L-proline were 
reacted, to afford 90 mg of the monohydrate of the title compound as an amorphous substance. 
Silica gel thin layer chromatography, Rf value 0,42. 

Elemental analysis: 
Calculated for C^HesMOaS H 2 0: 

C, 61.79%; H. 7.55%; N. 10.97%; S. 3.59%. 
Found: 

C. 61.58%: H, 7.42%; N, 11.23%; S, 3.42%. 



EXAMPLE 46 

N-fN-[N-Moipholinoacetyl-3-(1-naphmyl)-L-alany 
amide 

46(a) N^N-(N-Bromoacetyl-3-(1 -naphthy IK-alany I W 

pholinoethyQamide 

5 ml of a 4N solution of hydrogen chloride in dioxane were added to a solution of 350 mg (0.45 
mmole) of N-{N-[N-(t-butoxycarbony 

pholinoethyl)amide [prepared as described in Example 40(a)] in 5 ml of methanol, and the mixture was 
agitated at room temperature for 1 hour. At the end of this time, the reaction mixture was concentrated by 
distillation under reduced pressure, and the residue was suspended in 10 ml of tetrahydrofuran. 0.085 g 
(0.54 mmole) of bromoacetyl chloride and 0.165 g (1.62 mmole) of triethylamine were then added to this 
suspension, whilst ice-cooling, and the mixture was agitated for 3 hours. At the end of this time, the solvent 
was removed by distillation under reduced pressure, and the residue was purified by silica gel thin layer 
chromatography (developing solvent: a 9 : 1 by volume mixture of chloroform and methanol), to afford 122 
mg of the dihydrate of the title compound as white crystals, melting at 96 - 100° C. 

Elemental analysis: 
Calculated for CaHsiNsOeSBr *2 H 2 0: 
C. 54.60%; H, 6.63%; N, 10.05%. 
Found: 

C, 54.83%; H. 6.36%; N ( 9.89%. 
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46(b) N-fN-fN-MorpholinoaceWI-3-(l-naph^ 
pholinoethyl)amide 

0.026 g (0.3 mmole) of morpholine was added, whilst ice-cooling, to a suspension of 100 mg (0.12 

s mmole) of N-{N-[N-bromoacetyl-3-(1-naphthyl)-L^ 

pholinoethyi)amide [prepared as described in step (a) above] in 5 nil of dimethylformamide, and the mixture 
was agitated at room temperature overnight. The solvent was then removed by distillation under reduced 
pressure, and the residue was purified by silica gel thin layer chromatography (developing solvent: a 9 : 1 
by volume mixture of chloroform and methanol), to afford 52 mg of the dihydrate of the title compound as 

io crystals, melting at 96 - Q9°C^_ 

Elemental analysis: 

Calculated for C^HbNtOtS 2 H2O: 

C. 59.90%; H. 7.54%; N, 11.64%; S. 3.81%. 
r 5 Found: 

C. 59.69%; H, 7.61%; N, 11.50%; S f 3.74%. 



EXAMPLE 47 

20 

N-fN-[N-MoipholinoaceWl-3-(1-naph^ 
amide 

47(a) N-[N-(t-Butoxycarbonyl)-3-(5'isoxazolyl)-L"alanyll-cyclostatin-(2-morpholinoethyl)amide 

25 

5 ml of a 4N solution of hydrogen chloride in dioxane were added, whilst ice-cooling, to a solution of 
0.125 g (0.29 mmole) of N-(t-butoxycarbonyl)-cyciostatin-(2-morpholinoethyl)amide [prepared as described 
in Preparation 17(a)] in 5 ml of dioxane. and the mixture was agitated at room temperature for 2 hours. At 
the end of this time, the reaction mixture was evaporated to dryness under reduced pressure, and a solution 

30 of 89 mg (0.348 mmole) of N-(t-butoxycarbonyl)-(5-isoxa2olyl)-L-alanine (prepared as described in Prepara- 
tion 8) in 15 ml of dimethylformamide was added to the residue. 0.13 g (1.276 mmole) of triethyiamine and 
57 mg (0.348 mmole) of diethyl cyanophosphonate (95%) were then added to the mixture, which was then 
allowed to react at room temperature for 21 hours. At the end of this time, the solvent was removed by 
distillation under reduced pressure, and water was added to the residue. The mixture was then extracted 

35 with methylene chloride, the extract was dried, and the solvent was removed by distillation under reduced 
pressure. The residue was purified by silica gel column chromatography (eluent: a 1 : 49 by volume mixture 
of methanol and methylene chloride), to afford 85 mg (51.8%) of the title compound as an oily substance. 



40 47(b) N-fN-[N-(t-Butoxy<^bonyl)-3-(1-napm 
pholinoethyl)amtde 

5 ml of a 4N solution of hydrogen chloride in dioxane were added to a solution of 0.2 g (0.35 mmole) of 
.N-[N-(t-butoxycaroonylh3^^ [prepared as de- 

45 scribed in step (a) above] in 5 ml of methanol, and the mixture was agitated at room temperature for 1 hour. 
At the end of this time, methanol and dioxane were removed by distillation to dryness under reduced 
pressure, and the residue was suspended in anhydrous tetrahydrofuran. 0.11 g (0.35 mmole) of N-(t- 
butoxycarbonyi)-3-(1-naphthyl)-L-alanine. 0.14 g (1.4 mmole) of triethyiamine and 69 mg (0.42 mmole) of 
diethyl cyanophosphonate (95%) were added to this suspension, whilst ice-cooling, and the mixture was 

50 agitated at the temperature of ice-cooling for 0.5 hours and then at room temperature for 39 hours. At the 
end of this time, the solvent was removed by distillation under reduced pressure. The residue was purified 
by silica gel thin layer chromatography (developing solvent a 1 : 9 by volume mixture of methanol and 
methylene chloride), to afford 0.19 g (70.4%) of the 2.5-hydrate of the title compound as a colourless 
amorphous substance. 

55 

Elemental analysis: 
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Calculated for CitHaNeOs 2.5 H 2 0: 

C. 60.95%; H. 7.86%; N, 10.40%. 
Found: 

C. 60.76%; H, 7.67%; N, 10 36%. 

5 * * 

47(c) N-fN-fN-Morpholinoacetyl-3-(1-nap 
pholinoethyl)amide 

to 2 ml of a 4N solution of hydrogen chloride in dioxane were added to a solution of 90 mg (0.118 
mmole). of N-{N-[N-(t-butoxycarbonyl)-3-{l -naphthyl)-L-aIanyI]-3-(5-isoxa20lyl)-L-alanyl}-cyc!ostat!n-{2-mor- 
pholinoethyl)amide in 2 ml of methanol, and the mixture was agitated at room Temperature for 1 hour. The 
reaction mixture was then suspended in 15 ml of anhydrous tetrahydrofuran, and 17 mg (0.118 mole) of 1- 
morpholinoacetic acid, 48 mg (0.472 mmole) of triethylamine and 23 mg (0.142 mmole) of diethyl 

T5 cyanophosphonate (95%) were added to the resulting suspension, whilst ice-cooling. The mixture was then 
agitated at the temperature of ice-cooling for 0.5 hours and then at room temperature for a further 14 hours. 
At the end of this time, the solvent was removed by distillation under reduced pressure, and the residue 
was purified by silica gel thin layer chromatography (developing solvent: a 1 : 9 by volume mixture of 
methanol and methylene chloride), to afford 33 mg (33.8%) of the dihydrate of the title compound as a 

20 pale-yellow powder, melting at 75 - 77° C. 

Elemental analysis: 

Calculated for C^HsNtOs 2 HzO: 

C. 61.07%; H, 7.69%; N, 11.87%. 
25 Found: 

C t 61 .1 6%; H, 7.47%; N, 1 1 .96%. 



EXAMPLE 48 

30 

N-fN-fN-(4-phenvH-piperazinylacetyfr 
morpholinoethyl)amide 

48(a) N-tN-(t-Butoxycaiftonyl)-3-(^^ 

35 

3 g of cyclostatin-(2-morpholinoethyl)amide dihydrochloride, 2.04 g of N-(t-butoxycarbonyl)-(4-thiazolyl)- 
DL-alanine and 4.2 ml of triethylamine were added to 50 ml of dimethylformamide, and then 1.34 g of 
diethyl cyanophosphonate (90%) was added dropwise to the mixture, whilst ice-cooling. The reaction 
mixture was agitated for 6 hours, and then allowed to stand overnight It was then evaporated to dryness 

40 under reduced pressure. The residue was dissolved in methylene chloride, and the resulting solution was 
washed with a saturated aqueous solution of sodium bicarbonate and with a saturated aqueous solution of 
sodium chloride, in that order, and dried over anhydrous magnesium sulphate. The solvent was then 
removed by distillation under reduced pressure. The residue was purified by silica gel column chromatog- 
raphy (eluent a 1 : 19 by volume mixture of methanol and methylene chloride), to afford 2.80 g of the title 

45 compound as a white crystalline substance, melting at 72 - 75 °C. 



48(b) N-MN-(4-phenyl-1-pipei^ny!acetyl^ 
morphoiinoethyQamide 

50 

279 mg of N^N-(t4)utoxycaitonyl)-3K and 2 

ml of a 4N solution of hydrogen chloride in dioxane were added to 2 ml of methanol, and the mixture was 
agitated at room temperature for 1 hour. At the end of this time, it was concentrated by evaporation- under 
reduced pressure. The residue was dissolved in 5 ml of dimethylformamide, and 200 mg of N-{4-phenyM- 
55 piperazinylacetyl)-3-(1-naphthyl)-L-alanine (prepared as described in Preparation 34), ~0.33 ml of 
triethylamine and 100 mg of diethyl cyanophosphonate (90%) were added thereto, whilst ice-cooling. The 
mixture was then agitated for 4 hours, after which it was concentrated by evaporation under reduced 
pressure, and the residue was purified by silica gel column chromatography (eluent: a 1 : 19 by volume 
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mixture of methanol and methylene chloride), to afford 233 mg of the 2.5-hydrate of the title compound as a 
colourless amorphous substance. 

Silica gel thin layer chromatography, Rf value 0.53. 

5 Elemental analysis: 

Calculated for CisHwNsOeS -2.5 HzO: 

C. 62.25; H, 7.51%; N, 12.10%; S, 3.46%. 
Found: 

C. 62.48%; H, 7.52%; N. 11.97%; S, 3.67%. 

10 

EXAMPLE 49 

N-fN-[N-Piperidinoacetyl-3-(1-na^ 
is amide 

49(a) Methyl N*[N-bromoacetyl*3-(1-naphthvl)-L-alanylV3-(4-thiazolyl)-DL-alanate 

10 ml of a 4N solution of hydrogen chloride in dioxane were added to 491 mg (1.02 mmole) of methyl 
20 N-(t-butoxycarbonyl)-3-(1-naphthylK^ and the mixture was agitated at room 

temperature for 30 minutes, after which it was evaporated to dryness under reduced pressure. The residue 
was suspended in 10 ml of tetrahydrofuran. and 0.10 ml (1.21 mmole) of bromoacetyl chloride was added 
to the suspension, whilst ice-cooling. The mixture was then agitated at the temperature of ice-cooling for 1 
hour and then at room temperature for a further 1 hour. At the end of this time, the solvent was removed by 
25 distillation, and a small amount of a saturated aqueous solution of sodium chloride was added to the 
residue. The mixture was then extracted with ethyl acetate. The extract was dried, and the solvent was 
removed by distillation. The residue was purified by silica gel column chromatography (eluent: a 1 : 4 by 
volume mixture of hexane and ethyl acetate), to afford 360 mg of the title compound. 

30 

49(b) Methyl N-[N-piperidinoacetyl-3-(1-naphthyl)-L-alanyll-3-(4-thia2olyl)-DL-alanate 

3.44 mg (0.325 mmole) of sodium carbonate and 55.3 mg (0.65 mmole) of piperidine were added to a 
suspension of 300 mg (0.59 mmole) of methyl N-[N-bromoacetyl-3-(1-naphthylK^^ 
35 alanate [prepared as described in step (a) above]"in 10 ml of dimethylformamide. and the mixture was 
agitated at room temperature for 10 hours. At the end of this time, the solvent was removed by distillation 
under reduced pressure, and the residue was purified by silica gel column chromatography (eluent: a 10 : 1 
by volume mixture of chloroform and methanol), to afford 251 mg of the title compound. 

40 

49 <c) N-fN-Piperidinoacetvl-S-d-naphthyD-L-alanyll-S^-thiazolyD-DL-alanine hydrazide 

295 mg (5.9 mmole) of hydrazine hydrate were added to a solution of 300 mg (0.589 mmole) of methyl 
N-[N-piperidinoac»ty1-3-(1-naph^ [prepared as described in step (b) 

4$ above) in 10 ml of dimethylformamide, and the mixture was agitated at room temperature for 16 hours. At 
the end of this time, the solvent was removed by distillation under reduced pressure, and the residue was 
crystallized by adding hexane, to afford 150 mg of the title compound. 



50 49 W iKN-[N-PiperidinoaceWI-3-(1-naphthvQ-^ 
pholinoethyl)amide 

A solution of 150 mg of NHN-piperidinoacetyl-3-<1-naphthy^ 
hydrazide [prepared as described in step (c) above] in 3 ml of dimethylformamide was cooled to -60° C in a 
55 dry ice-acetone bath, and then 0.248 ml of a 4N solution of hydrogen chloride in dioxane and 50 u I 0.295 
mmole) of isoamyl nitrite were added thereto, whilst stirring. The mixture was then stirred for a further 20 
minutes at -20°C, after which 159.5 mg (1.58 mmole) of N-methylmorpholine and 118 mg (0.295 mmole) of 
cyciostatin-(2-morpholinoethyl)amide were added, and the mixture was stirred at 4°C for 16 hours. The 
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solvent was then removed by distillation under reduced pressure, and the residue was purified by silica ge! 
thin layer chromatography (developing solvent: a 10 : 1 by volume mixture of chloroform and methanol), to 
afford 89 mg of the trihydrate of the title compound, melting at 85 - 90°C. 

5 Elemental analysis: 

Calculated for CcHeMOsS 3 H 2 0: 

C. 60.26%; H, 7.74%; N, 11.44%; S, 3.74%. 
Found: 

C.-60.54%, H, 7.75%; N, 11.69%; S, 3.59%. 

w 

EXAMPLE 50 

N-fN4N-Thiomorpholinoacetyl-3-(1-naph 
15 morpholinoethyl)amide * 

Following a procedure similar to that described in Example 49(b). 150 mg (0.295 mmole) of methyl N- 
[N-bromoacetyl-3-(1-naphthylK-alanyl]-3-(4-thiazolyl)-rX-alanate [prepared as described in Example 49(a)] 
and 33.5 mg (0.325 mmole) of thiomorpholine were reacted, and then subsequently subjected to the 
20 reactions described in Examples 49(c) and Example 49(d), to afford 55 mg of the monohydrate of the title 
compound as white crystals, melting at 1 15 - 120° C. 

Elemental analysis: 
Calculated for C<2HsN70 6 S2 H2O: 
25 C. 60.12%; H, 7.32%; N, 11.68%; S, 7.64%. 
Found: 

C. 59.89%; H. 7.34%; N. 11.45%; S. 7.26%. 



jo EXAMPLE 51 

N-fN^N-Diethylaminoacetyl-3-(1-naphfo 
morpholinoethyQamide 

35 51(a) Methyl N-bromoacetyl-3-(1-naphthyl)-L-alanate 

1.11 g (11.1 mmole) of triethylamine and 1.02 g (5.5 mmole) of bromoacetyl chloride were added to a 
mixture of 1.3 g (5 mmole) of methyl 3-(1-naphthyl)-L-alanate in 30 ml of methylene chloride whilst cooling 
and stirring, and the mixture was then stirred at room temperature for 1 hour. At the end of this time, the 
40 solvent was removed by distillation under reduced pressure, water was added to the residue, and the 
mixture was extracted with ethyl acetate. The extract was dried, the solvent was removed by distillation, and 
the residue was crystallized from a mixture of ethyl acetate and hexane, to afford 1.5 g of the title 
compound, melting at 110°C. 

45 

51(b) Methyl N.N<iiethylaminoacetyl-3^1-naphthyl)-L-alanate 

63.6 mg (0.6 mmole) of sodium carbonate and 87.8 mg (1 .2 mmole) of diethylamine were added to a 
solution of 350 mg (1 mmole) of methyl N-bromoacety 1-3^1 -naphthyl)-L-alanate [prepared as described in 

50 step (a) above] in 10 ml of dimethyiformamide, and the mixture was agitated at room temperature for 10 
hours. At the end of this time, the solvent was removed by distillation under reduced pressure, a small 
amount of water was added to the residue, and the mixture was extracted with ethyl acetate. The extract 
was dried, the solvent was removed by distillation under reduced pressure, and the residue was purified by 
silica gel column chromatography (eluent: a 10 : 1 by volume mixture of chloroform and methanol), to afford 

55 319 mg of the title compound as an oily substance. 
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51(c) N-fN-[N.N-Diethylaminoacetvl-3-(i-^ 
pholinoethypamide 

1 ml of a IN aqueous solution of sodium hydroxide was added to a solution of 159 mg (0.465 mmole) 
5 of methyl N,N-diethylaminoacetyl-3-(l-naphthyl)-L-aJanate [prepared as described in step (b) above] in 1 ml 
of methanol, and the mixture was agitated at room temperature for 4 hours. 1 ml of 1N aqueous 
hydrochloric acid was added, and then the reaction mixture was evaporated to dryness under reduced 
pressure. The residue was dissolved in 3 ml of dimethylformamide, and 47 mg (0.465 rnrnole) of 
triethylamine, 224 mg (0.465 mmole) of 3-(4-thia20lyl)-DL-a!anyl-cyclostatin-(2-morpholinoethyl)amide and 
10 75.8 mg (0.465 mmole) of diethyl cyanophosphonate (95%) were added thereto, and the reaction mixture 
was agitated at room temperature for 4 hours. At the end of this time, the solvent was removed by 
distillation- under reduced pressure, and the residue was purified by silica gel column chromatography 
(eluent a 10 : 1 by volume mixture of chloroform and methanol), to afford 95 mg of. the dihydrate of the title 
compound as white crystals. 

ts 

Elemental analysis: 

Calculated for CcHeiNrOeS 2 HzO: 

C, 60.99%; H. 7.92%; N, 11. 85%; S. 3.88%. 
Found: 

20 C. 61.06%; H, 7.94%: N. 11. 94%; S. 3.87%. 

Silica gel thin layer chromatography, Rf value 0.57. 



EXAMPLE 52 

25 

N-(N-[N-(N-Benzyl-N-methylam 
morpholinoethyl)amide 

Following a procedure similar to that described in Example 51(b), 175 mg (0.5 mmole) of methyl N- 
30 bromoacetyl-3-(l-naphthyl)-L-a!anate [prepared as described in Example 51(a)] and 60.1 mg (0.5 mmole) of 
N-benzyl-N-methylamine were reacted together and subsequently treated as described in Example 51(c), to 
afford 51 mg of the sesquihydrate of the title compound as white crystals, melting at 71 - 75°C. 

Elemental analysis: 
35 Calculated for C«H 6 iN 7 06S 1 .5 H2O: 

C. 63.71%; H, 7.44%; N. 11.30%; S. 3.70%. 
Found: 

C. 63.70%; H. 7.28%; N, 11.04%; S. 3.57%. 

40 

EXAMPLE 53 

N-fN-[N-(N-Cyclohexyl-N-methy^^ 
(2-morpholinoethyl)amide 

45 

Following a procedure similar to that described in Example 51(b). 175 mg (0.5 mmole) of methyl N- 
bromoacetyl-3-(1-naphthyl)-L-alanate [prepared as described in Example 51(a)] and 64.1 mg (0.5 mmole) of 
N-cyclohexyl-N-methyiamine were reacted together and subsequently treated as described in Example 51- 
(c), to afford 65 mg of the monohydrate of the title compound as a white powder, 
so Silica gel thin layer chromatography, Rf value 0.56. 

Elemental analysis: 

Calculated for C«H©N70eS H20: 

C, 63,58%; H, 7.94%; N, 1 1 .53%; S, 3.77%. 
55 Found: 

C. 63.67%; H, 8.05%; N, 1 1.28%; S. 3.64%. 
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EXAMPLE 54 

N-fN-fN-Morpholinoacetyl-3^ 
pyrrolidinylmethyQamide 

5 

' 54(a) Methyl N'[N"frbutoxycarbonyi)'3*(4-thiazolyi)'DL-aianyl]-cyclostatinate 

2 ml of thionyl chloride were added at -20°C to 20 ml of methanol, and the mixture was agitated for 10 
minutes at the same temperature (-20°C). 2.85 g (9.0 mmole) of N-(t-butoxycarbonyl)-cyciostatin were then 

w added to the mixture, and the mixture was agitated at room temperature for 14 hours. At the end of this 
time, the solvent was removed by distillation under reduced pressure, and the product was distilled 
azeotropically three times with benzene to give methyl cyclostatinate hydrochloride. This product was then 
dissolved in 30 ml of dimethylformamide, and 2.71 g (9.9 mmole) of N-(t-butoxycarbonyl)-3-(4-thia20lyl)-DL- 
alanine, 1.97 g (10.9 mmole) of diethyl cyanophosphonate (95%) and 2.76 ml (19.9 mmole) of triethylamine 

is were added to the resulting solution, whilst ice-cooling. The mixture was then agitated at room temperature 
for 3 hours. At the end of this time, the solvent was removed by distillation under reduced pressure, the 
residue was dissolved in ethyl acetate, the organic layer was washed with a 5% wv aqueous solution of 
sodium bicarbonate, with a 5% w-v aqueous solution of citric acid and with a saturated aqueous solution of 
sodium chloride, in that order, after which it was dried over anhydrous sodium sulphate. The solvent was 

20 then removed by distillation under reduced pressure, and the residue was purified by silica gel column 
chromatography (eluent a 50 : 1 by volume mixture of methylene chloride and methanol), to afford 3.76 g 
of the title compound as an amorphous substance. 

Elemental analysis: 
25 Calculated for C33H37N3O6S: 

C, 57.12; H f 7.71%; N, 8.69%; S. 6.63%. 
Found: 

C, 56.87; H, 7.75%; N t 8.41%; S. 6.68%. 

30 

54(b) N-fN-[N-Morpholinoacetyl-3-(l-naph^ 

The t-butoxycarbonyl group was removed from 2.7 g (5.6 mmole) of methyl N-[N-(t-butoxycarbonyl)-3- 
(4-thiazoiyl)-DL-alanyl]-cyclostatinate [prepared as described in step (a) above] by treatment with a 4N 

35 solution of hydrogen chloride in dioxane. The hydrochloride thus obtained, together with 1 .9 g (5.6 mmole) 
of N-morpholinoacetyl-(1-naphthyl)-L-alanine [prepared as described in Preparation 35]/ was dissolved in 40 
ml of methylene chloride, and 1.37 g (7.6 mmole) of diethyl cyanophosphonate (95%) and 1.83 ml (13.2 
mmole) of triethylamine were added to the resulting solution, whilst ice-cooling. The mixture was then 
agitated at room temperature for 3 hours. At the end of this time, the reaction mixture was concentrated by 

40 evaporation under reduced pressure, and the residue was dissolved in ethyl acetate. The resulting solution 
was washed with a 5% w/v aqueous solution of citric acid, with a 5% w/v aqueous solution of sodium 
bicarbonate and with a saturated aqueous solution of sodium chloride, in that order, after which it was dried 
over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure, and 
the residue was crystallized by the addition of diethyl ether, to afford 3.8 g of methyl N-{N-[N- 

45 morpholinoacetyl-3-(l-naphthyl)-L-ala^ (melting at 54 - 57°C). 

3.1 ml (3.1 mmole) of a 1N aqueous solution of sodium hydroxide were added to a solution of 2.2 g (3.1 
mmole) of the methyl ester obtained as described above in 20 ml of methanol, and the mixture-was agitated 
at room temperature for 1 hour. 0.78 ml (3.1 mmole) of a 4N solution of hydrogen chloride in dioxane were 
then added to the reaction mixture, after which the reaction mixture was extracted with methylene chloride. 

so The organic extract was washed with a saturated aqueous solution of sodium chloride, and dried over 
anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure, and the 

residue was crystallized by the addition of diethyl ether, to afford 2.0 g of the dihydrate of the title 

compound, melting at 113 - 120°C. 

55 Elemental analysis: * 
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Calculated for CxH^NsOS 2 H2O: _ 

C. 59.23%; H. 7.04%; N, 9.60%; S, 4.39%. : 
Found: 

C. 59.04%; H. 7.03%; N. 9.66%; S. 4.52%. 

5 

54(c) N-fN-[N-Morpholinoacetyl-3-(1-napm 
rolidinylmethyl)amide 

10 78 mg (0.43 mmole) of diethyl cyanophosphonate (95%) and 60 ut (0.43 mmole) of triethylamine were 
added to a solution of 250 mg (0.36 mmole) of N-(N-[N-morpholinoacetyl-3-(1-naphthyl)-L-alanyll-3-(4- 
. thiazolyl)-DL-alanyl}-cyclostatin [prepared as described in step (b) above] and 69 mg (0.54 mmole) of 2- 
aminomethyl-1-ethylpyrrolidine in 5 ml of tetrahydrofuran, whilst ice-cooling, and the mixture was then 
agitated at room temperature for 5 hours. At the end of this time, the solvent was removed by distillation 

ts under reduced pressure, and the residue was purified by silica gel thin layer chromatography (developing 
solvent: a 5 : 1 by volume mixture of methylene chloride and methanol), to afford 120 mg of the dihydrate 
of the title compound, melting at 63 - 67°C. 



Elemental analysis: 
20 Calculated for CoHeiNrOeS 2 H 2 0: 

C, 61 .47%; H, 7.80%; N t 11. 67%; S, 3.82%. 
Found: 

C. 61.22%; H. 7.52%; N. 11.48%; S. 3.78%, 

25 

EXAMPLE 55 

N-fN-[N-Morpholinoacetyl-3-(1-n^^ 
diethylaminoethyl)amide 

30 

Following a procedure similar to that described in Example 54(b). 2.7 g (5.6 mmole) of methyl N-[N-(t- 
butoxycarbonyl)-3-(4-thiazolyl)-DL-alanyl]-cyclostatinate [prepared as described in Example 54(a)] and 7.92 
g (5.6 mmole) of N-morpholtnoacetyl-3-(1-naphthyl)-L-aianine were reacted together and subsequently 
treated as described in Example 54(c), but using 0-diethylaminoethylamine instead of 2-aminomethyM - 
35 ethylpyrrolidine, to afford 110 mg of the sesquihydrate of the title compound, melting at 65 - 69°C. 

Elemental analysis: 

Calculated for C42H61N7O6S -1.5 KhO: 

C. 61.59%; H, 7.88%; N, 11.97%; S, 3.91%. 
40 Found: 

C. 61.37%; H, 7.60%; N t 11.69%; S, 3.75%. 



EXAMPLE 56 

45 

N-MN-Morpholinoacetyl-3-(1-^^ 
amide 

56(a) N-(t-Butoxycarbonyl)-cyclostatin-(2-pyridylmethyl)amide 

50 

194 mg (1.19 mmole) of diethyl cyanophosphonate (95%) and 250 mg (2.48 mmole) of triethylamine 
were added, whilst ice-cooling and stirring, to a solution of 250 mg (0.79 mmole) of N-(t-butoxycarbonyl)- 
cyclostatin and 103 mg (0.96 mmole) of 2-pyridylmethylamine in 10 ml of methylene chloride, and the 
mixture was stirred at room temperature overnight. The reaction mixture was then washed with a 10% w/v 
55 aqueous solution of sodium bicarbonate, dried over anhydrous sodium sulphate, and concentrated by 
evaporation under reduced pressure. The title compound thus obtained was used without purification for the 
subsequent reaction. 
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56(b) N-fN-(N-(t-Butoxycarbonyl)-^ 
methyQamide 

The t-butoxycarbonyl group was removed . from 271 mg (0.67 mmole) of N-(t-butoxycarbonyl)- 
s * cyclostatin-(2-pyridylmethyl)amide [obtained as described in step (a) above] by the addition of -10 ml of a 
4N solution of hydrogen chloride in dioxane and agitation for 1 hour. At the end of this time, the reaction 
mixture was concentrated by evaporation under reduced pressure, benzene was added to the residue, and 
the mixture was again concentrated by evaporation under reduced pressure. This operation was repeated 2 
- 3 times to remove thoroughly any remaining water. A solution of 345 mg (0.74 mmole) of N-[N-(t- 
io butoxyc^bonyl)-3-(1-naphthyl)-L-alanyl]-3-(4-thia2olyl)-DL-alanine (prepared as described in Preparation 
37) in 10 ml of methylene chloride was then added to the residue, and 163 mg (1.0 mmole) of diethyl 
cyanophosphonate (95%) and 406 mg (4.0 mmole) of triethylamine were added to the resulting suspension, 
whilst ice-cooling and stirring. The mixture was then stirred at room temperature overnight At the end of 
this time, the reaction mixture was washed with a 10% w.v aqueous solution of sodium bicarbonate, dried * 
is over anhydrous sodium sulphate, and concentrated by evaporation under reduced pressure. The title 
compound thus obtained was used without purification for the subsequent reaction. 

56(c) N-fN-[N-Morpholinoacetyh3-(1-naphfo 
20 methyQamide 

The t-butoxycarbonyl group was removed from 294 mg (0.39 mmole) of N-{N-[N-(t-butoxycarbonyl)-3- 
(1-naphthyl)-L-alanyl]-3-(4*mia2olyl)-DL"alanyl}^yclostatin-(2^yridylmethyl)amide [obtained as described in 
step (b) above] by the addition of 10 ml of a 4N solution of hydrogen chloride in dioxane and agitation for 1 

25 hour. The reaction mixture was then concentrated by evaporation under reduced pressure, benzene was 
added to the residue, and the mixture was again concentrated by evaporation under reduced pressure. This 
operation was repeated 2-3 times to remove thoroughly any remaining water. A solution of 84 mg (0.58 
mmole) of N-morpholinoacetic acid in 10 ml of methylene chloride was added to the residue, and then 128 
mg (0.79 mmole) of diethyl cyanophosphonate (95%) and 234 mg (2.32 mmole) of triethylamine were 

30 added to the resulting suspension, whilst ice-cooling and stirring. The mixture was then stirred at room 
temperature overnight At the end of this time, the reaction mixture was washed with a 10 % w.v aqueous 
solution of sodium bicarbonate, dried over anhydrous sodium sulphate, and concentrated by evaporation 
under reduced pressure. The compound thus obtained was purified by silica gel thin layer chromatography 
(developing solvent: a 10 : 1 by volume mixture of chloroform and methanol), to afford 280 mg of the 

as dihydrate of the title compound, melting at 83 - 88°C. 

Elemental analysis: 

Calculated for C^HsNTOeS 2 H 2 0: 

C, 61.51%; H, 7.00%; N. 11.96%; S. 3.91%. 
40 Found: 

C ( 61.38%; H, 6.70%; N. 12.25%; S, 4.06%. 



EXAMPLE 57 

45 ' 

N-fN-[N-Morpholinoacetyl-3-(1-naph^ 
amide 

57(a) N-[N-(t-Butoxycarbonyl)-3-(2-thienyl)-DL-alanvn*cyclostatin-(2-morpholinoethyl)amide 

50 

0.25 g (2.48 mmole) of triethylamine and 0.15 g (0.9 mmole) of diethyl cyanophosphonate (95%) were 
added, whilst ice-cooling, to a suspension of 0.3 g (0.74 mmole) of cycIostatin-(2-morpholinoethyl)amide 
dihydrochioride [prepared as described in Preparation 17(b)] and 0.2 g (0.74 mmole) of N-(t-butoxycar- 
bonyl)-3-(2-thienyl)-OL-alanine in 10 ml of anhydrous tetrahydrofuran and the mixture was stirred for 0.5 
55 hours and the stirring was continued at room temperature for a further 15 hours. At the end of this time, the 
solvent was removed by distillation under reduced pressure, and the residue was purified by silica gel thin 
layer chromatography (developing solvent: a 9 : 1 by volume mixture of methylene chloride and methanol), 
to afford 0.31 g (72.1 %) of the title compound as an amorphous substance. 
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Elemental analysis: 
Calculated for Csf-LaNiOeS: 

C. 59.97%; H. 8.33%; N. 9.65%; S. 5.52%. 
Found: 

C, 59.70%; H, 8.18%; N, 9.62%; S. 5.68%. 



57(b) N-{N-{N-Morpholinoacetyl-3-(1-naphthy^ 
pholinoethyQamide 

5 ml of a 4N solution of hydrogen chloride in dioxane were added to a solution of 0.21 g (0.366 mmole) 
of N-[N-(t-butoxycarbonyl)-3-<2-tM^ [prepared as de- 

scribed in step (a) above] in 5 ml of methanol, and the mixture was stirred at room temperature for 2 hours. 
At the end of this time, the solvent was removed by distillation to dryness under reduced pressure, and the 
residue was suspended in anhydrous tetrahydrofuran. 0.13 g (0.366 mmole) of N-morphoiinoacetyl-3-(i- 
naphthylK-alanine (prepared by a procedure similar to that described in Preparation 35). 0.15 g (1.46 
mmole) of triethylamine and 72 mg (0.44 mmole) of diethyl cyanophosphonate (95%) were then added, 
whilst ice-cooling, to the resulting suspension. The mixture was stirred for 0.5 hours at the temperature of 
ice-cooling, and then the stirring was continued at room temperature for a further 16 hours. At the end of 
this time, the solvent was removed by distillation under reduced pressure, and the residue was purified by 
silica gel thin layer chromatography (developing solvent a 9 : 1 by volume mixture of methylene chloride 
and methanol), to afford 0.24 g (77.4 %) of the trihydrate of the title compound as an amorphous substance. 

Silica gel thin layer chromatography, Rf value 0.53. 

Elemental analysis: 

Calculated for CoHeoNeOrS 3 H2O: 

C, 60.12%; H. 7.74%; N, 9.78%; S, 3.73%. 
Found: 

C. 59.62%; H, 7.03%; N. 9.98%: S. 3.87%. 



EXAMPLE 58 



N-fN-[N-Morphollnoacetyl-3-(1-naphm^^ 
amide 

Following a procedure similar to that described in Example 57(a), 0.2 g (0.75 mmole) of N-(t- 
butoxycarbonyl)-3-(2-pyridyi)-DL.alanine [instead of N-(t-butoxycarbonyl)-3-(2-thienyl)-DL-alanine] and 0.3 g 
(0.75 mmole) of cyclostatin-(2-morpholinoethy!)amide dihydrochloride were reacted together and subse- 
quently treated as described in Example 57(b). to afford 87 mg of the 3.5-hydrate of the title compound as 
a white amorphous substance. 

Silica gel thin layer chromatography. Rf value 0.28. 

Elemental analysis: 

Calculated for CuHwNtO 3.5 H2O: 

C, 61.23%; H, 7.94%; N, 11.36%. 
Found: 

C, 60.95%; H, 7.74%; N. 11.06%. 
EXAMPLE 59 

N-fN-[N-Morpholinoacetyl-3-(1-naph^ 

Following a procedure simitar to that described in Example 57(a), 228 mg (0.749 mmole) of N-(t~ 
butoxycarbonylK-tryptophan [instead of N-(t-butoxycarbonyl)-3-(2-thienyl)-alanine] and 300 mg (0.749 
mmole) of cyclostatin-(2-morpholinoethyl)amide were reacted together and subsequently treated as de- 
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scribed in Example 57(b), to afford 380 mg of the decahydrate of the title compound as an amorphous 
substance. 

Silica gel thin layer chromatography, Rf value 0.37. 

s Elemental analysis: 

Calculated for C^HoNtO? 10 H 2 0: 

C. 55.44%; H, 8.22%; N, 9.63%. 
Found: 

C. 55.50%; H, 7.92%; N, 9.54%. 
EXAMPLE 60 

N-fN-[N-Morpholinoacetyl-3-(1-naph^ » 
is methylpiperidino)propyllamide 

60(a) N-[N-(t-Butoxycart>onyl)-3-<4-W » 

0.09 g (0.48 mmole) of diethyl cyanophosphonate (95%) and 0.05 g (0.48 mmole) of triethylamine were 
20 added, whilst ice-cooling, to a solution of 0.19 g (0.4 mmole) of N-[N-{t-butoxycarbonyl)-3-(4-thia20lyl)*OL- 
alanyl]-cyclostatin and 0.08 g (0.48 mmole) of N-(3-aminopropyl)-2-pipecoline in 5 ml of dimethylformamide. 
and the mixture was stirred at the temperature of ice-cooling for 1 hour and the stirring was continued at 
room temperature overnight The reaction mixture was then extracted with twice its own volume of ethyl 
acetate, and the extract was washed with a 5% w/v aqueous solution of sodium bicarbonate and with a 
25 saturated aqueous solution of sodium chloride, in that order, after which it was dried over anhydrous 
magnesium sulphate, and the solvent was removed by distillation under reduced pressure. The residue was 
purified by silica gel thin layer chromatography (developing solvent: a 3 : 1 by volume mixture of methylene 
chloride and methanol), to afford 0.23 g of the title compound as an amorphous substance. 

30 

60(b) N-fN-[N-Morpholinoacetyl-3-(1-naphth^ 
piperidino)propyl]amide 

The t-butoxycarbonyl group was removed from 0.23 g (0.38 mmole) of N-[N-(t-butoxycarbonyl)-3-{4- 
35 miazolyI)-DL-alanyl]-cyclostatin-[3-(2-methylpiperidino)propyi] amide (prepared as described in step (a) 
above] by treating it with a 4N solution of hydrogen chloride in dioxane. The hydrochloride thus obtained 
and 0.13 g (0.38 mmole) of N-morphoiinoacetyI-3-(1-naphthyl)-L-alanine were then dissolved in 5 ml of 
dimethylformamide, and 0.08 g (0.46 mmole) of diethyl cyanophosphonate (95%) and 6.17 g (1.71 mmole) 
of triethylamine were added, whilst ice-cooling, to the solution. The resulting mixture was stirred, whilst ice- 
40 cooling, for 1 hour and then the stirring was continued at room temperature overnight The reaction mixture 
was then extracted with twice its own volume of ethyl acetate, the extract was washed with a 5% w/v 
aqueous solution of sodium bicarbonate and with a saturated aqueous solution of sodium chloride, in that 
order, after which it was dried over anhydrous magnesium sulphate, and the solvent was removed by 
distillation under reduced pressure. The residue was purified by silica gel thin layer chromatography 
45 (developing solvent a 5 : 1 by volume mixture of methylene chloride and methanol), to afford 0.60 g of the 

3.5-hydrate of the title compound, melting at 97 - 101 °C. ? 

Elemental analysis: 

Calculated for C^HesN/OeS 3.5 H 2 0: * 
50 C, 60.37%; H, 8.11%; N, 10.95%; S, 3.58%. 
Found: 

C, 60.65%; H, 7.95%; N, 10.69%; S. 3.48%. 



£5 EXAMPLE 61 
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N-fN-[N-MorpholinoaceWl-3-(1^^ 
pyrrolidinyQpropyllamide 

A procedure similar to that described in Example 60(a) was repeated, except that the N-(3- 
5 aminopropyl)-2-pipecoline was replaced by 70 mg (0.48 mmole) of 1-(3-aminopropyl)-2-pyrrolidinone and 
this was reacted with 190 mg (0.4 mmole) of N-{N-t-butoxycarbonyl)-3-(4-thiazolyl)-DL-alanylJ-cyclostatin 
[prepared by a procedure similar to that described in Example 54(b)], and then the product was 
subsequently treated as described in Example 60(b), to afford 240 mg of the dihydrate of the title 
compound as white crystals, melting at 95 - 98 °C. 

Elemental analysis: 

Calculated for C^HsMOrS 2 H2O: 

C, 60.46%; H, 7.44%; N, 11.48%. 
Found: 

T5 C. 60.70%; H, 7.39%; N. 1 1.51%. 



EXAMPLE 62 

20 N-{N-[N-Moipholinoacetyl-3-(1-napm 

62(a) N-[N-(t-Butoxycarbonyl)-N im -p-toluene 

0.28 g (1.52 mmole) of diethyl cyanophosphonate (95%) and 0.34 g (3.31 mmole) of triethylarnine were 
25 added, whilst ice-cooling, to a solution of 0.57 g (1.38 mmole) of N-(t-butoxycarbonyl)-N im -g- 
toluenesulphonyl-L-histidine and 0.50 g (1.38 mmole) of cyciostatin-<2-morpholinoethyl)amide in 10 ml of 
dimethylformamide. and the mixture was stirred, whilst ice-cooling, for 1 hour; the stirring was then 
continued at room temperature overnight. At the end of this time, the reaction mixture was extracted with 
ethyl acetate, the extract was washed with a 5% w/v aqueous solution of sodium bicarbonate and with a 
30 saturated aqueous solution of sodium chloride, in that order, after which it was dried over anhydrous sodium 
sulphate, and the solvent was removed by distillation under reduced pressure. The residue was purified by 
silica gel thin layer chromatography (developing solvent: a 15 : 1 by volume mixture of methylene chloride 
and methanol), to afford 0.56 g of the title compound as an amorphous substance. 

35 

62(b) N-fN-[N-Morpholinoacetyl-3-(1-napm 
morpholinoethyl)amide 

The t-butoxycarbonyl group Was removed from 0.56 g (0.78 mmole) of N-[N-{t43utoxycarbonyl)-N im -p_- 
40 to!uenesulphonyl-L-histidylhcyclostatin-(2-morpholinoethyl)amide [prepared as~described in step (a) above] 
by treating it with a 4N solution of hydrogen chloride in dioxane. The hydrochloride thus obtained and 0.27 
g (0.78 mmole) of N-morpholinoacetyl-3-(1-naphthyl)-L-alanine were dissolved in 5 ml of dimethylfor- 
mamide. 0.39 g (2.15 mmole) of diethyl cyanophosphonate (95%) and 0.39 g (3.86 mmole) of triethylarnine 
were added, whilst ice-cooling, to the solution, and then the mixture was stirred, whilst ice-cooling, for 1 
45 hour; the stirring was then continued at room temperature for a further 4 days. At the end of this time, the 
reaction mixture was extracted with twice its own volume of ethyl acetate, and the extract was washed with 
a 5% w/v aqueous solution of sodium bicarbonate and with a saturated aqueous solution of sodium chloride, 
in that order, after which it was dried over anhydrous sodium sulphate, and the solvent was removed by 
distillation under reduced pressure. The residue was purified by silica gel thin layer chromatography 
so (developing solvent a 10 : 1 by volume mixture of methylene chloride and methanol), to afford 0.12 g of the 
title compound as an amorphous substance. 

'62(c) N-fN-fN-Monpholinoacetyl-3^ 

55 ■ 

0.07 g (0.52 mmole) of 1 -hydroxybenzotriazole was added to a solution of 0.12 g (0.13 mmole) of N-{N- 
[N-morpholinoacetyl-3-(l-naphthyl)-^ 

morpholinoethyl)amide [prepared as described in step (b) above] in 3 ml of methanol, and. the mixture was 
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stirred at room temperature for 4 hours. At the end of this time, the reaction mixture was concentrated by 
evaporation under reduced pressure, and was then extracted with ethyl acetate. The extract was washed 
with a 5% w.v aqueous solution of sodium bicarbonate and with a saturated aqueous solution of sodium 
chloride, in that order, after which it was dried over anhydrous magnesium sulphate, and the solvent was 
s removed by distillation under reduced pressure. The residue was crystallized by the addition of diethyl 
ether, to afford 0.90 g of the trihydrate of the title compound, melting at 103 - 106°C. 

Elemental-analysis: 
Calculated for C^HeoNeO? 3 H2O: . 
10 C, 59.84%; H, 7.89%; N t 13.29%. 
Found: 

C. 60.10%; H t 7.98%; N, 13.46%. 



15 EXAMPLE 63 

v 

N-fN-[N-(N-Methylani1inoacetyl)-3^ 
morphoiinoethyQamide 

20 Following a procedure similar to that described in Example 51{b), 175 mg (0.5 mmole) of methyl N- 
bromoacetyi-3-(1-naphthyl)-L-alanate [prepared as described in Example 51(a)] and 53.6 mg (0.5 mmole) of 
N-methylaniline were reacted together and subsequently treated as described in Example 51(c), to afford 
260 mg of the hexahydrate of the title compound as a white powder. 
Silica gel thin layer chromatography. Rf value 0.48. 

25 

Elemental analysis: 

Calculated for C45H9N7O6S 6 H 2 0: 

C. 57.86%; H. 7.66%; N. 10.50%. 
Found: 

30 C. 57.75%; H. 7.79%; N. 10.67%. 



EXAMPLE 64 

35 N-fN-fN^N-Benzyl-N^thylaminoacetylV^ 

morphoiinoethyQamide ^ ^ - 

& - 

Following a procedure similar to that described in Example 51(b), 175 mg (0.5 mmole) of methyl N- 
bromoacetyl-3-(1-naphthyl)-L-alanate [prepared as described in Example 51(a)] and 65.6 mg (0.5 mmole) of 
40 N-ethylbenzylamine were reacted together and subsequently treated as described in Example 51(c). to 
afford 250 mg of the 2.5-hydrate of the title compound as a white powder. 

Silica gel thin layer chromatography. Rf value 0.51 . 

Elemental analysis: 
45 Calculated for C^HaN/OsS 2.5 H2O: 

C, 62.78%: H. 7.62%; N t 10.90%; S. 3.57%. * 
Found: 

C, 62.85%; H, 7.73%; N, 11.07%; S. 3.52%. 

50 

EXAMPLE 65 

' N-fN-[N-(N«Ben2yl-N-isopropyfaminoac^ 
morphofinoethyl)amide 

Following a procedure similar to that desci|bed in Example 51(b), 175 mg (0.5 mmole) of methyl N- 
bromjoacetyl-3-<1-naphthyl)-L-alanate [prepared as described in Example 51(a)] and 74.6 mg (0.5 mmole) of 
N-benzyl-N-isopropylamine were .reacted together and subsequently treated as described in Example 51(c). 
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to afford 175 mg of the dihydrate of the title compound as a white powder. 
Silica gel thin layer chromatography, Rf value 0.51. 

Elemental analysis: 
5 Calculated for C^HffilsbOeS 2 H2O: 

C. 63.76%: H. 7.69%; N, 10.84%; S. 3.55%. 
Found; 

C. 63.75%; H, 7.50%; N, 10.59%; S. 3.84%. 

10 

EXAMPLE 66 

N-[N-{N-[4-(2-MethoxyphenylH-pi^^ 
cyclostatin-(2-morpholinoethyi)amide 

T5 

Following a procedure similar to that described in Example 51(b). 175 mg (0.5 mmole) of methyl N- 
bromoacetyl-3-(1-naphthyl)-L-alanate [prepared as described in Example 51(a)] and 115 mg (0.5 mmole) of 
1-(2-methoxyphenyl)piperazine were reacted together and subsequently treated as described in Example 
51(c), to afford 341 mg of the monohydrate of the title compound as white crystals, melting at 100 - 105°C. 

20 

Elemental analysis: 

Calculated for C^HesNaOS H2O: • 

C. 63.34%; H, 7.38%; N, 12.05%. 
Found: 

25 C. 63.15%; H. 7.25%; N, 12.12%. 



EXAMPLE 67 



30 N-(N-fN-[4-(4-Chlorobenzhydry^^ 
cyclostatin«(2*morpholinoethyl)amide 

Following a procedure similar to that described in Example 51(b), 175 .mg (0.5 mmole) of methyl N- 
bromoacetyl-3-(1-naphthyl)-L-alanate [prepared as described in Example 51(a)] and 143 mg (0.5 mmole) of 
35 1-<4-chlorobenzhydryl)piperazine were reacted together and subsequently treated as described in Example 
51(c). to afford 168 mg of the monohydrate of the title compound as white crystals, melting at 75 - 80°C. 

Elemental analysis: 
Calculated for C^HaClNaOeS H2O: 
<o C, 61.75%; H, 7.01%; N, 12.00%. 
Found: 

C. 61 .66%; H. 6.89%; N. 1 1 .86%. 



45 EXAMPLE 68 

N-{N-[N-(N-Benzvl-N-methy^ 
amide 

so 2 ml of a 4N solution of hydrogen chloride in dioxane were added to a solution of 200 mg (0.370 
mmole) of N-(t-butoxycarbonyl)-L-leucyl-cycfostatin-(2-morpholinoethyl)amide in 2 ml of methanol, and the 
mixture was stirred at room temperature for 1 hour. At the end of this time, the solvent was removed by 
distillation to dryness under reduced pressure, and the residue was dissolved in 5 ml of dimethyiformamide. 
140 mg (0.372 mmole) of N-(N-methyi-N-benzylaminoacetyl)-3-(1-naphthyi)-L-aIanine 0.26 ml (1.87 

55 mmole) of triethylamine and 76 mg (0.443 mmole) of diethyl cyanophosphonate 795%) were then added to 
the resulting solution, and the reaction mixture was stirred at room temperature for 4 hours, after which it 
was allowed to stand overnight. The solvent was then removed by distillation under reduced pressure, and 
the residue was purified by silica gel thin layer chromatography (developing solvent: a 9 : 1 by volume 
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mixture of methylene chloride and methanol to afford 202 mg of the monohydrate of the title compound as 
a white powder. 

Silica gel thin layer chromatography, Rf value 0.51. 

Elemental analysis: 
Calculated for CasHesNeOs H 2 0: 

C, 67.62%; H. 8.39%; N, 10.29%. 
Found: 

C, 67.43%; H, 8.19%; N, 10.26%. 



EXAMPLE 69 

N-fN,[N-(N-Benzyl-N-ethylaj™ 
amide 

A procedure similar to that described in Example 68 was repeated, except that 113 mg (0.289 mmole) 
of N-(N-ben2yl-N-ethylaminoacetyl)-3-(1-naphthyl)-L-alanine (prepared by a procedure similar to that de- 
scribed in Preparation 40) were used instead of the N-(N-methyl-N-ben2ylaminoacetyl)-(1-naphthyl)-L- 
alanine. and this was reacted with 156 mg (0.288 mmole) of N-(t-butoxycarbonyl)-L-leucyl-cyclostatin-{2- 
morphoiinoethyl)amide [prepared by a procedure similar to that described in Example 2(a)], to give 142 mg 
of the sesquihydrate of the title compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.51. 

Elemental analysis: 

Calculated for C^HesNeOe i.5 H 2 0: 

C. 67.19%; H, 8.52%; N, 10.00%. 
Found: 

C, 66.93%; H f 8.24%; N. 9.94%. 



EXAMPLE 70 

N-{N-[N-(N-Cyclohexyl*N-methylaminoacetyl)-3-(1-naphthyl)-L-alanyl]-L*leucyl>-cyclostatin-(2- 
morpholinoethyl)amide 

A procedure similar to that described in Example 68 was repeated, but using 138 mg (0.375 mmole) of 
N-(N-cyclohexyl-N-methylaminoacetyl)-3-(1-naphthyI)-L-alanine (prepared by a procedure similar to that 
described in Preparation 40) instead of the N-(N-methyl-N-ben2ylaminoacetyl)-3-(1-naphthyl)-L-alanine f and 
this was reacted with 200 mg (0.370 mmole) of N-(t-butoxycarbonyl)-L-leucyl-cyclostatin-(2-mor- 
pholinoethyl)amide [prepared by a procedure similar to that described in Example 2(a)], to give 106 mg of 
the pentahydrate of the title compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.50. 

Elemental analysis: 

Calculated for C-sHToNeOs 5 H 2 0: 

C, 61.34%; H, 9.15%; N, 9.54%. 
Found: 

C, 61.33%; H, 9.00%; N, 9.43%. 



EXAMPLE 71 

N-(N-[N-(N-Methy1aniiinoacetyl)-3-(1-naphfr 

A procedure similar to that described in Example 68 was repeated, except that 141 mg (0.389 mmole) 
of N-(N-methylanilinoacetyl)-3-(l-naphthyl)-L-alanine (prepared by a procedure similar to that described in 
Preparation 40) was used instead of the N-(N-methylN-benzylaminoacetyl)-(1-naphthyl)-L-alanine, and this 
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was reacted with 210 mg (0.388 mmole) of N-[N-(t-butoxycarbonylK-leucyl]-cyclostatin-(2-mor- 
pholinoethyl)amide [prepared by a procedure similar to that described in Example 2(a)], to give 189 mg of 
the dihydrate of the title compound as a white powder. 
Silica gel thin layer chromatography, Rf value 0.53. 

5 

Elemental analysis: 

Calculated for C^h&NeOe 2 H2O: 

C. 65.83%; H, 8.35%; N, 10.24%. 
Found: 

to C, 65.74%; H. 8.03%; N, 10.29%. 



EXAMPLE 72 

is N-(N-[N-(N-Cyclohexyl-N-methy^ 
pyrrolidinyl)propyl1amide 

5 ml of a 4N solution of hydrogen chloride in dioxane were added to a solution of 300 mg (0.54 
mmole) of N-[N-(t-butoxycarbonyl)-Weuc^^ (prepared as 

20 described in Preparation 38) in 5 ml of methanol, and the mixture was stirred at room temperature for 1 
hour. At the end of this time, the solvent was removed by distillation to dryness under reduced pressure, 
and the residue was dissolved in 10 ml of dimethylformamide. 199 mg (0.54 mmole) of N-(N-methyl-N- 
cyclohexylaminoacetyl)-3-(1-naphthylK-alanine. 249 mg (2.46 mmole) of triethylamine and~150 mg (0.92 
mmole) of diethyl cyanophosphonate (95.) were then added to the resulting solution, and the mixture was 

25 stirred at room temperature for 4 hours. At the end of this time, the solvent was removed by distillation 
under reduced pressure, and the residue was purified by silica gel column chromatography (eluent: a 10 : 1 
by volume mixture of chloroform and methanol), to afford 360 mg of the hemihydrate of the title compound 
as white crystals, melting at 75 - 82 °C. 

30 Elemental analysis: 

Calculated for C^HToNeOe V 2 H2O: 

C. 68.03%; H, 8.81%; N f 10.35%. 
Found: 

C. 67.86%; H. 8.63: N. 10.14%. 

35 

EXAMPLE 73 

N-fN-[N-(N-Benzyl-N-methyl^ 
40 pyrrolidinyl)propyl]amide 

A procedure similar to that described in Example 72 was repeated, except that 203 mg (0.54 mmole) of 
N-(N-benzyl-N-methylaminoacetylH1-naphthyl)-L-alanine (prepared by a procedure similar to that described 
in Preparation 40) were used instead of the N-(N-methyl-N-cyclohexylaminoacetyl)-3-(1-naphthyl)-L-alanine, 
45 and this was reacted with 300 mg (0.54 mmole) of N.[N-(t-butoxycanbonyl-L.(eucyl]-cyclostatin-[3-l2-oxo-1- 
pyrrolidinyl)propyl]amide (prepared by a procedure simHar to that described in Preparation 38), to give 350 
mg of the monohydrate of the title compound as white crystals, melting at 78 - 86°C. 

Elemental analysis: 
so Calculated for C^HesNeOs H2O: 

C, 68.09%; H, 8.27%; N, 10.14%. 
Found: 

C, 68.40%; H, 8.22%; N, 10.05%. 

55 . * 

EXAMPLE 74 
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N-fN-[N-(N-Butyl-N-methylaminoacety^^ 
pyrrolidinyDpropyllamide 

A procedure similar to that described in. Example 72 was repeated, except that 280 mg (0.70 mmole) of 
N^-butyl-N-methyiaminoaretyO^ (prepared by a procedure similar to that de- 

scribed in Preparation 40) were used instead of the N-(N-methyl-N-cyclohexyiaminoacetyl)-3-(1-naphthyl)-L- 
alanine, and this was reacted with 300 mg (0.54 mmole) of N-[N-(t-butO)cycarbonyl)-L-leucyl}-cyclostatin-[3- 
(2-oxo-1-pyrrolidinyl)propyl]amide, to give 270 mg of the 2.5-hydrate of the title compound as white 
crystals, melting at 66 - 70°C. 

Elemental analysis: 

Calculated for CaahteNeOe 2.5 H 2 0: 

C. 65.00%; H f 8.93%; N, 10.34%. 
Found: 

C, 64.75%; H, 8.81%; N t 10.20%. 



EXAMPLE 75 

N-{N-[N-(N-Methylanilinoacetyl)-3-(1-naptt 
amide 

A procedure similar to that described in Example 72 was repeated, except that 160 mg (0.39 mmole) of 
N-(N-methylanilinoacetyl)-3-(1-naphthyl)-L-alanine were used instead of the N-(N-methyi-N-cyclohex- 
ylaminoacetyl)-3-(1-naphthyl)-L-alanine, and this was reacted with 210 mg (0.38 mmole) of N-[N-(t-butox- 
ycanbonyl)L-ieucyl]-cyclostatin-t3-(2-oxo-l-pyrrolodinyl)propyl]amide t to give 228 mg of the monohydrate of 
the title compound as white crystals, melting at 141 - 143°C. 

Elemental analysis: 
Calculated for C^HwNsOe H 2 0: 

C. 67.78%; H, 8.16%; N, 10.31%. 
Found: 

C. 67.94%; H, 7.95%; N, 10.25%. 



EXAMPLE 76 

N-(N-[N-(N-Benzyl-N-methylaminoacetyl)-3-(1-na 
pyrrolidinyDpropyllamide 

A procedure similar to that described in Example 72 was repeated, except that 642 mg (1.0 mmole) of 
N-[N-\t-butoxycarbonyl)-L-trypto^ (prepared by a proce- 

dure similar to that described in Preparation 38) were used instead of the N-[N-(t-butoxycarbonyl)-leucyl]- 
cyclostatin-[3-(2-oxo-1-pyrrolidinyl)propyl]amide, and this was reacted with 376 mg (1.0 mmole) of N-(N- 
methyl-N-ben2ylaminoacetylHl-naphthyl)-L-alanine f to give 700 mg of the sesquihydrate of the title 
compound as white crystals, melting at 80 - 90° C. 

Elemental analysis: 

Calculated for C52H85N7O6 *h H2O: 

C, 68.55%; H, 7.52%; N, 10.76%. 
Found: 

C, 68.64%; H, 7.38%; N, 10.77%. 



EXAMPLE 77 
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N-INH'N-tN-Cyclohexyl-N-methvlamino 
1 -pyrrolidiny l)propyl]amide 

A procedure similar to that described in Example 72 was repeated, except that 250 mg (0.43 mmole) of 
N-[N-(t-butoxycarbonyl)-L-phenylalanyl]-cyclostatin-[3-(2-oxo-1 -pyrrolidinyl)propyl]amide were used instead 
of the N-[N-(t-butoxycarbonyl)-L-!eucylK and this was reac- 

ted with 192 mg (0.52 mmole) of N-(N-methyl-N-cyclohexylaminoacetyl)-3-(l-naphthyl)-L-aianine, to give 
158 mg of the 2.5-hydrate of the title compound as white crystals, melting at 109 • 113°C." 

Elemental analysis: 

Calculated for C^HaNeOs ^2 H2O: 

C. 66.71%; H, 8.28%; N. 9.46%. 
Found: 

C, 66.53%: H. 8.08%: N. 9.33%. 



EXAMPLE 78 

N-(N-[N-Morpholinoacetyl-3-(1-napm 
propyi]amide 

A procedure similar to that described in Example 77 was repeated, except that 175 mg (0.53 mmole) of 
N-morpholinoacetyl-3-(1-naphthylK-aianine were employed instead of the N-(N-methyl-N-cyclohex- 
ylaminoacety1)-3-(1-naphthyl)-L-afanine, and this was reacted with 250 mg (0.43 mmole) of N-[N-(t-butox- 
ycarbonyl)-L-phenylalanyl]-cyclostatin-[3-(2-oxo-1-pyrrolidinyl)propyl]amide. to give 165 mg of the mon^ 
ohydrate of the title compound as white crystals, melting at 1 14 - 1 18°C. 

Elemental analysis: 
Calculated for C^H^NeO? H2O: 

C, 66.64%; H, 7.78%; N, 10.14%. 
Found: 

C, 68.65%; H, 7.71%; N, 9.80%. 



EXAMPLE 79 

N-fN-[N-(N.N-Dicyclohexy^ 
morpholinoethyQamide 

A procedure similar to that described in Example 61(c) was repeated, except that 160 mg (0.35 mmole) 
of methyl N-(N,N-dicyclohexylaminoacetyl)-3-(1-naphthyl)-L-alanate were employed instead of the methyl N- 
(N,N-diethylaminoacetyl)-3-(1-naphthylK-alanate, and this"was reacted with the compound which had been 
prepared by removing the t-butoxycarbonyl group from 208 mg (0.35 mmole) of N-[N-(t-butoxycarbonyl)-3- 
(4-thiazolyl)-L-alanyl]-cyclostatin-(2-morpholinoethyl)amide, to give 210 mg of the sesquihydrate of the title 
compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.53. 

Elemental analysis: 

Calculated for C50H73N7O6S ^HfeO: 

C. 64.77%; H. 8.26%; N, 10.57%; S, 3.46%. 
Found: 

C. 64.89%; H. 7.97%; N. 10.34%; S, 3.63%. 



EXAMPLE 80 
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N-fN^N-(N-DiisobutylaminoacetvlW 
morpholinoethyl)amide 

A procedure similar to that described in Example 61(c) was repeated, except that 140 mg (0.35 mmole) 
of methyi N-(N.N-diisbbutylaminoacetyl)-3-(l-naphthyl)-L-alanate were employed instead of the methyl N- 
(N ( N-diethyiaminoacetyl)-3-(1-naphthyl)-L-alanate ( and this was reacted with the compound which had been 
prepared by removing the t-butoxycarbonyl group from 208 mg (0.35 mmole) of N-[N-(t-butoxycarbonyl)-3- 
(4-thia2olyl)-L-alanyl}-cyclostatin-(2-morphoiinoethyl)amide [prepared by a procedure similar to that de- 
scribed in Example 2(a)], to give 230 mg of the monohydrate of the title compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.49. 

Elemental analysis: 
Calculated for C^sHsNrOeS H 2 0: 
' C f 63.79%; H, 8.26%; N, 11.32%; S, 3.70%. 
Found: 

C. 63.51%; H, 8.29%; N. 11.04%; S. 3.58%. 



EXAMPLE 81 

N-fN-[N-(N-Benzyl-N-methylaminoacetyl)-L-ph 

2 ml of a 4N solution of hydrogen chloride in dioxane were added to a solution of 200 mg (0.37 
mmole) of N-[N-(t-butoxycarbonyl)-L-leucyl]-cyclostatin-(2-morpholinoethyi)amide [prepared by a procedure 
similar to that described in Example 2(a)] in 2 ml of methanol, and the mixture was stirred at room 
temperature for 1 hour. At the end of this time, the solvent was removed by evaporation to dryness under 
reduced pressure, and the residue was dissolved in 5 ml of dimethylformamide. 121 mg (0.371 mmole) of 
N-(N-ben2yl-N-methylaminoacetyl)-L-phenyIalanine, 0.26 ml (1.87 mmole) of triethylamine and 76 mg (0.443 
mmole) of diethyl cyanophosphonate (95%) were then added to the resulting solution, and the mixture was 
stirred at room temperature for 4 hours; it was then allowed to stand overnight. At the end of this time, the 
solvent was removed by distillation under reduced pressure, and the residue was purified by silica gel thin 
layer chromatography (developing solvent a 9 : 1 by volume mixture of methylene chloride and methanol), 
to afford 129.5 mg of the 2.5-hydrate of the title compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.49. 

Elemental analysis: 

Calculated for C^HwNsOe s /2 H 2 0: 

C t 63.53%; H, 8.76%; N, 10.58%. 
Found: 

C. 63.82%, H, 8.37%; N, 10.51%. 



EXAMPLE 82 

N*fN'[N-(N-Cyclohexyl-N-methylaminoacetyl)-L-phenylalanyl]-L-leucyl>-cyclostatin-(2-morpholinoethyl)- 
amide _ 

A procedure similar to that described in Example 81 was repeated, except that 140 mg (0.44 mmole) of 
N-(N^ethyl-N-<?yclohexylaminoacetyl)-L-phenylaianine were employed instead of the N-(N-benzyl-N- 
methylaminoacetyl)-L-phenylalanine, and this was reacted with 200 mg (0.37 mmole) of N-[N-(t-butoxycar- 
bonyl)-L-leucyl]-cyclostatin-(2-morpholinoethyl)amide, to give 200 mg of the monohydrate of the title 
compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.48. 

Elemental analysis: 



118 



0 274 259 



Calculated for C^HaNeOe H2O: 

C, 64.88%; H. 9.03%; N, 11.07%. 
Found: 

C, 64.67%; H. 9.10%: N, 10.82%. 



EXAMPLE 83 

N-[N-{N-[4-(4-FluorophenylH-pip9^^ 
cyclostatin-(2-morpholinoethyl)amide 

A procedure similar to that described in Example 40(b). was repeated, except that 200. mg (0.26 
mmole) of N-{N-[N-(t-butoxycarbonyl)-3-(1-naphthyl)-^ 

pholinoethyl)amide [prepared as described in Example 40(a)] and 63.1 mg (0.26 mmole) of [4-(4- 
fluorophenyl)-i-piperazinyl]acetic acid were reacted together to give 51 mg of the dihydrate of the title 
compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.50. 

Elemental analysis: 

Calculated for C^HaFNeOsS 2 H 2 0: 

C. 61.65%; H, 7.22%; N. 11.98%. 
Found: 

C. 61 .88%; H, 7.20%; N, 1 1 .70%. 



EXAMPLE 84 

N-[N-(N-[4-(2-Chlorophenyl)-1-pipe^ 
cyclostatin-(2-morphoHnoethyl)amide 

A procedure similar to that described in Example 40(b) was repeated, except that 200 mg (0.26 
mmole) of N-{N-[N-(t-butoxycarbonyl)-3-(1 -naphthyl)-L-alanyl]-3-(4-thia20lyl)-DL-alanyi}-cyclostatin-(2-mor- 
pholinoethyl)amide [prepared as described in Example 40(a)] and 67.5 mg (0.26 mmole) of [4-(2- 
chlorophenylH-piperazinyl]acetic acid were reacted together to give 55 mg of the monohydrate of the title 
compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.48. 

Elemental analysis: 

Calculated for CisHeCtNsOeS HfeO: 

C. 61.75%; H. 7.01%; N, 12.00%. 
Found: 

C ( 61.66%; H, 6.89%; N, 11.86%. 



EXAMPLE 85 

N-fN-[N-(N-Benzyl-N-methylamino^ 
pyrrolidinyl)propyl]amide 

A procedure similar to that described in Example 73 was repeated, except that 150 mg (0.26 mmoie) of 
N-[N-(t-butoxycarbony l)-L-histidylKyclostatin-[3-(2-oxo-1 -pyrrolidinyi)propyl]amide were employed instead 
of N-[N-<t-butoxycarbonyl)-L-leu^ and this was reacted 

with 120 mg (0.31 mmole) of N-(Ntben2yl-N-methylaminoacetyl)-3-{1-naphthylK-aianine, to give 118 mg of 
the sesquihydrate of the title compound as a white powder, melting at 91 - 94*6? 

Elemental analysis: 
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Calculated for C^HsNeOs 1.5 H2O; 
C. 65.48%; H, 7.60%; N, 13.00%. 
Found: 

C, 65.27%; H. 7.31%; N, 12.83%. 



EXAMPLE 86 

N-fN4N-(N-Cyclohexyl-N-methy^ 
morpholinoethyl)amide 

A procedure similaMo that described in Example 72 was repeated, except that 200 mg (0.348 mmole) 
of N-[N^t-butoxycarbonyl)-L-phenylalanyl]-cyclostatin-(2^orpholinoethyl)amide (prepared by a procedure 
similar to that described in Example 2(a)] were employed instead of N-[N-(t-butoxycarbonyl)-L-leucy1]- 
cyclostatin-[3-(2-oxo-1-pyrrolidinyl)propyl]amide t and this was reacted with 129 mg (0.350 mmole) of N-(N- 
methyl-N-cyclohexylaminoacetyl)-3-(1-naphthyl)-L-alanine. to give 121 mg of the tetrahydrate of the title 
compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.53. 

Elemental analysis: 

Calculated for OaHajNeOe 4 H 2 0: 

C, 64.26%; H, 8.54%; N, 9.37%. 
Found: 

C, 64.26%; H. 8.31%; N, 9.25%. 



EXAMPLE 87 



N-fN-[N-(4-Benzyl-1-piperaziny[acetyl)^ 
morpholinoethyQamide 

A procedure similar to that described in Example 51(b) was repeated, except that 350 mg (1 mmole) of 
methyl N-bromoacetyl-3-(1-naphthyl)-l-alanate [prepared as described in Example 51(a)] and 190 mg (1.1 
mmole) of N-benzylpiperazine were reacted together and the product was subsequently treated as 
described in Example 51(c), to afford 152 mg of the monohydrate of the title compound as a white powder, 
melting at 84 - 88°C. 

Elemental analysis: 
Calculated for C^HesNeOsS H 2 0: 

C. 64.45%; H, 7.51%; N, 1£27%; S, 3.51%. 
Found: 

C. 64.33%; H, 7.46%; N, 12.10%; S, 3.54%. 



EXAMPLE 88 

N*|N-[N-(N,N»Diisobutylacetyl)"L^henylalanylhL-leucyl><yclostatin«(2*morpholinoethyl)amide 

A procedure similar to that described in Example 81 was repeated, except that 1 50 mg (0.44 mmole) of 
N-(N,N-diisobutyiacetyl)-L-phenylalanine were employed instead of N-(N-benzyl-N»methylaminoacetyI)-L- 
phenylalanine, and this was reacted with 200 mg (0.37 mmole) of N-[N-(t-butoxycarbonyl)-L-1eucyl]- 
cyclqstatin-(2-morpholinoethyl)amide, to give 200 mg of the tetrahydrate of the title compound as a 
colourless amorphous substance. 

Silica gel thin layer chromatography, Rf value 0.53. 

Elemental analysis: 
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Calculated for C<H^N 6 0e 4 H2O: 

C. 60.84%: H. 9.73%; N, 10.14%. 
Found: 

C, 60.58%; H. 9.67%; N, 9.99%. 

5 

EXAMPLE 89 

N-(N-[N-Mon3holinoacetyl-3-(1^^ 

to 

2 ml of methanol and 2 ml of a 4N solution of hydrogen chloride in dioxane were added to 130 mg 
(0.24 mmole) of N-[N-(t-butoxycarbonyl)-L-leucylK^ (prepared by a pro- 

cedure similar to that described in Example 2(a)], and the mixture was stirred for 1 hour to remove the t- 
butoxycarbonyl group. The reaction mixture was then evaporated to dryness under reduced pressure, and 
is the residue, together with 82.2 mg (0.24 mmole) of N-morpholinoacetyl-3-(1-naphthyl)-L-alanine, was 
suspended in 15 ml of anhydrous tetrahydrofuran. 97 mg (0.96 mmole) of triethylamine and" subsequently 
79.3 mg of diphenylphosphoric azide were then added to the resulting suspension, whilst ice-cooling, and 
the mixture was stirred for 0.5 hours; the stirring was then continued at room temperature for a further 64 
hours. At the end of this time, the solvent was removed by distillation under reduced pressure, and the 
20 residue was purified by preparative thin layer chromatography (developing solvent: a 9 : 1 by volume 
mixture of methylene chloride and methanol), to afford 100 mg of the dihydrate of the title compound as a 
colourless amorphous substance. 

Silica gel thin layer chromatography, Rf value 0.50. 

25 Elemental analysis; 

Calculated for C^NsO? 2 H2O: 

C. 62.98%; H, 8.56%; N. 10.49%. 
Found: 

C. 62.98%; H. 8.14%; N, 10.36%. 

30 

EXAMPLE 90 

N-fN-fN-Morpholinoa ceWW^ 

1 ml of methanol and 1 ml of a 4N solution of hydrogen chloride in dioxane were added to 100 mg 
(0.17 mmole) of N^N-(t-butoxycarbonyl)-L-phen and the mix- 

ture was stirred for 1 hour to remove the 7-butoxycarbonyl group. The reaction mixture was then evaporated 
to dryness under reduced pressure, and the residue, together with 58.2 mg (0.17 mmole) of N- 

40 morpholinoacetyl-3-(1-naphthyl)-L-alanine. was suspended in tetrahydrofuran. 69 mg (0.68 mmole) "of 
triethylamine and subsequently 56.1 mg (0.204 mmole) of diphenylphosphoric azide were then added to the 
resulting suspension, whilst ice-cooling, and the mixture was stirred for 0.5 hours; the stirring was then 
continued at room temperature for a further 19 hours. At the end of this time, the solvent was removed by 
distillation under reduced pressure, and the residue was purified by preparative thin layer chromatography 

45 (developing solvent: a 9 : 1 by volume mixture of methylene chloride and methanol), to afford*70 mg of the 
dihydrate of the title compound as a colourless amorphous substance. 
Silica gel thin layer chromatography, Rf value 0.51 . 

Elemental analysis: 
50 Calculated for C^HszNeO? 2 HaO: 

C, 64.73%; H, 7.97%; N, 10.06%. 
Found: 

C t 64.63%; H. 7.87%; N, 10.02%. 



EXAMPLE 91 



121 



0 274 259 



N-fN^N-(N,N-Dicyctohexylaminoace^ 
pyrroHdinvDpropyllamide 

A procedure similar to that described in Example 51(c) was repeated, except that 160 mg (0.35 mmole) 
s of methyl N-(N t N-dicyclohexylaminoacetyl)-3-(1-naphthyl)-L-alanate were employed instead of the methyl N- 
(N,N-diethy!aminoacetyl)-3-(1-naphthyl)-L-alanate f and this was reacted with the compound which had been 
prepared by removing the t-butoxycarbonyl group from 205 mg (0.35 mmole) "of N-[N-(t-butoxycarbonyl)-L- 
phenylalanyI]-cyclostatin-[3-(2-oxo-1-pyrrolidinyI)propyl]amide ( to give 240 mg of the dihydrate of the title 
compound as a white powder. 
w Silica gel thin layer chromatography. Rf value 0.58. 

Elemental analysis: 
Calculated for CsdHreNeQe *2H 2 0: 

C, 68.91%; H t 8.57%; N, 8.93%. 
is Found: 

C, 68.68%; H. 8.48%; N, 8.85%. 



EXAMPLE 92 

20 

N-(N-rN-(N.N-Diisobutylarninoa 
pyrrolidinyl)propyl1amide 

A procedure similar to that described in Example 51(c) was repeated, except that 140 mg (0.35 mmole) 
25 of methyl N-(N,N-diisobutylaminoacetyl)-3-(1-naphthyl)-L-aianate were employed instead of the methyl N- 
(N,N-diethyiaminoacetyl)-3-(1-naphthyl)-L-alanate. and this was reacted with the compound which had been 
prepared by removing the t-butoxycarbonyl group from 205 mg (0.35 mmole) of-N-(N-(t-butoxycarbonyl)-L- 
phenylaJanyl]-cyclostatin-[3-(2-oxo-1-pyrrolidinyl)propyl]amide, to give 210 mg of the monohydrate of the 
title compound as a white powder. 
so Silica gel thin layer chromatography, Rf value 0.56. 

Elemental analysis: 
Calculated for C&inNsOe H2O: 

C, 68.94%: H, 8.56%; N, 9.65%. 
35 Found: 

C, 68.84%; H. 8.56%; N. 9.62%. 



EXAMPLE 93 

40 

N-fN4N-Moi?holinoacetyl-3-(1-naphthyl)-L-a^ 
morpholinoethyQamide 

3.5 g (40 mmole) of morpholine were added to a mixture of 3.6 g (20 mmole) of ethyl 2- 
45 bromopropionate and 50 ml of dry benzene, and then the mixture was heated under reflux for 7 hours. At 
the end of this time, the reaction mixture was filtered, the filtrate was concentrated by evaporation under 
reduced pressure, and the residue was dissolved in chloroform. The resulting solution was washed with 
water, dried, and concentrated by evaporation under reduced pressure, to give 3.19 g of ethyl 2- 
morpholinopropionate. 10 ml of methanol and 10 ml of a concentrated aqueous solution of ammonium 
so hydroxide were then added to 3.1 g (16.6 mmole) of this ethyl 2-marpholinopropionate, and the resulting 
mixture was heated under reflux for 28 hours. At the end of this time, the reaction mixture was concentrated 
by evaporation under reduced pressure, and the residue was dried by heating it under reduced pressure, to 
give 2-morpholinopropionamide as a precipitate. 

The whole of this precipitate was added little by little to 2.43 g (64 mmole) of lithium aluminium hydride 
55 in 90 ml of anhydrous tetrahydrofuran, and the mixture was heated under reflux for 9 hours. At the end of 
this time, ethyl acetate was added dropwise to the cooled reaction mixture to quench the reaction, after 
which the reaction mixture was filtered and the filtrate was concentrated by evaporation under reduced 
pressure, to give 1.16 g of 4-(2-amino-1^methylethyl)morpho!ine as an oily substance. The whole of this 4- 
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(2-amino-1-methylethyl)morpholine (8 mmole) was dissolved in a mixture of 8 mi of methanol and 4 ml of 
water, and 3.2 g (32 mmole) of triethyiamine and then 3.8 g (17.6 mmole) of dk-butyl dicarbonate were 
added, in that order, to the resulting solution, whilst cooling; the mixture was then stirred at room 
temperature for 17 hours. At the end of this time, the reaction mixture was concentrated by evaporation 
5 under reduced pressure, and the residue was extracted with ethyl acetate. The product was then purified by 
silica gel column chromatography, to afford 220 mg of t-butyl N-(2-morpholinopropyl)carbamate as an oily 
substance. 

120 mg (0.5 mmole) of this t-butyl N-(2-morpholinopropyi)carbamate were dissolved in 2 ml of 
methanol, and 2 ml of a 4N solution of hydrogen chloride in dioxane were added to the resulting solution. 

w The mixture was then stirred at room temperature for 30 minutes, after which it was evaporated to dryness 
under reduced pressure. Following a procedure similar to that described in Example 54(c). the product thus 
obtained was reacted with 350 mg (0.5 mmole) of N-{N-[N-morphoiinoacetyl-3-(1-naphthyl)-L-alanyl]-3-(4- 
thiazolyl)-L-alanyl}-cyclostatin [prepared as described in Example 54(b)], to afford 150~ mg of the 
sesquihydrate of the title compound as a white powder. 

is Silica gel thin layer chromatography, Rf value 0.54. 

Elemental analysis: 

Calculated for C^NtOiS 1.5 H2O: ' 

C. 60.97%; H, 7.62%; N, 11.57%; S. 3.78%. 
20 Found: 

C. 60.74%: H. 7.40%; N. 11.38%; S. 4.01%. 



EXAMPLE 94 

25 

N-{N-[N-Morpholinoacetyl-3-(1-naphthyp 

A procedure similar to that described in Example 72 was repeated, except that 175 mg (0.53 mmole) of 
N-morpholinoacetyl-3-(1-naphthyl)-L-alanine were employed instead of the N-(N-methyl-N-cyclohex- 
30 ylaminoacetyl)-3-(1-naphtyl)-L-alanine f and this was reacted with 238 mg (0.43 mmole) of N-[ti-(t-butoxycar- 
bonyl)-L-leucyl]-cyclostatin-[3-(2-oxo-1-pyrrolidinyl)propyi]amide. to give 109 mg of the monohydrate of the 
title compound as white crystals, melting at 105 - 109°C. 

Elemental analysis: 
35 Calculated for C^H^NeO? H2O: 

C. 64.96%; H, 8.37%; N, 10.57%. 
Found: 

C f 64.83%; H, 8.21%; N, 10.32%. 

40 

EXAMPLE 95 

N-fN-fN-(N-Cyclohexyl-N^ 
(2-oxopyrrolidinyl)propyilamide 

45 

A procedure similar to that described in Example 68 was repeated, except that 200 mg (0.34 mmole) of 
N-[N-(t-butoxycarbonyi)-3-(4-thia^^ and 1 24 mg 

(0.34 mmole) of N-(Nn:yclohexyl-N-methylaminoacetyl)-3-(1-naphthyl)-L-alanine [instead of N-{N-benzyl-N- 
methylaminoacetyl)-3-(1-naphthyl)-L-alanineJ were reacted together to give 160 mg of the monohydrate of 
so the title compound as a white powder, melting at 75 - 80°C. 

Elemental analysis: 
Calculated for CsHeeN/GsS H2O: 

C, 64.09%; H, 7.83%; N t 1 1 .37%; S, 3.71 %. 
55 Found: 

C, 64.1 0%; H, 7.56%; N, 1 1 .52%; S. 3.72%. 
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EXAMPLE 96 

N-fN-fN-Morpholinoacetyl-3-n-naph^ 
ethyl]amide 

. A procedure similar to that described in Example 54(c) was repeated, except that 250 mg {0.36 mmole) 
of N-{N-[N-moipholinoacetyl-3-(1-naphfo^ [prepared as de- 

scribed in Example 54(b)] and 99 mg (0.54 mmoie) of 4-(2-aminoethyl)imidazole were reacted together, to 
give 160 mg of the sesquihydrate of the title compound as a white powder, melting at 107 - 1 10°C. 

Elemental analysis: 

Calculated for CiiHsiNsOeS 1.5 H 2 0: 

C, 60.49%; H, 7.06%; N, 13.77%; S, 3.94%. 
Found: 

C, 60.41%; H, 6.87%; N t 13.48%; S, 4.15%. 



EXAMPLE 97 

N-fN-fN-Moipholinoacetyl-3-(1-naptt 
morpholinopropyl)amide 

97(a) N-fN-(t-Butoxy<^bonyl)-3-(4-thiazoly^ 

0.87 g (20 mmole) of sodium hydride (as a 55% w/w suspension in mineral oil) were suspended in 20 
ml of tetrahydrofuran. 1.74 g {20 mmole) of morpholine and subsequently 1.85 g (20 mmole) of epich- 
lorohydrin were then added, whilst ice-cooling, to this suspension, and the reaction mixture was allowed to 
stand at room temperature for 48 hours. At the end of this time, methylene chloride was added to the 
reaction mixture, and the organic layer was separated, washed with a saturated aqueous solution of sodium 
chloride, dried over anhydrous sodium sulphate, and concentrated by evaporation under reduced pressure. 
The residue was purified by silica gel column chromatography (eluent: methylene chloride), to give 530 mg 
of 1 -morpholino-2,3-epoxypropane. 

500 mg of the l-morpholino-2,3-epoxypropane prepared as described above were dissolved in 20 ml of 
a saturated methanolic solution of ammonium hydroxide, and the mixture was allowed to stand at room 
temperature for 3 days. At the end of this time, the reaction mixture was concentrated by evaporation under 
reduced pressure, to give 530 mg of 1-arnino-3-morpholino-2-propanol. 

255 mg (1.59 mmole) of this 1-amino-3-morpholino-2-propanol and 500 mg (1.06 mmole) of N-(t- 
butoxycartDonyl)-3-(4-thia2olyl)-DL-alanyl-cyclostatin [prepared by a procedure similar to that described in 
Example 54(b)] were dissolved in anhydrous tetrahydrofuran, and 231 mg (1.27 mmole) of diethyl 
cyanophosphonate (95%) and 0.18 ml (1.27 mmole) of triethylamine were added the resulting solution, 
whilst ice-cooling. The mixture was then stirred at room temperature for 2 hours. At the end of this time, the 
solvent was removed by distillation under reduced pressure, and the residue was purified by silica gel thin 
layer chromatography '(developing solvent a 5 : 1 by volume mixture of methylene chloride and methanol), 
to afford 350 mg of the trihydrate of the title compound as an amorphous substance. 

Elemental analysis: 

Calculated for CaH^NsOzS 3 H2O: 

C. 55.30%; H, 8.16%; N, 11.12%; S. 5.09%. 
Found: 

C, 54.99%; H, 7.96%; N, 11,05%; S, 4.80%. 



97(b) N-fN-[N-Moiphoiinoacetyl-3-(1-naphth^ 
morpholinopropyQamide 

A procedure similar to that described in Example 54(b) was repeated, except .that 300 mg (0.49 
mmole) of N-[N-(t-butoxy(^onyl)-3-(4-ttt 

amide [prepared as described in step (a) above] and 168 mg (0.49 mmole) of N-morpholinoacetyl-3-(l- 
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naphthylR-alanine (prepared as described in Preparation 35) were reacted together, to give 205 mg of the 
monohydrate of the title compound as white crystals, melting at 100 - 105° C. 

Elemental analysis: 
Calculated for C^N/OaS H2O: 

C, 60.47%; H, 7.44%; N, 11.48%; S. 3.75%. 
Found: 

C. 60.28%; H. 7.55%; N. 11*05%; S. 3.64%. 



EXAMPLE 98 

N-(N^N-Moipholinoacetyl-3-(1-naphthy^ 

amide 

98(a) N-(t-Butoxycarbonyl)"Cyclostatin*[(S)*2'methylbutyl1amide 

A procedure similar to that described in Example 48(a) was repeated, except that 0.33 g (3.81 mmole) 
of (S)-2-methylbutylamine was employed instead of the 2-morpholinoethylamine. and this was reacted with 
1.00 g (3.17 mmole) of N-(t-butoxycarbonyl)cyclostatin. to give 1.13 g (93%) of the title compound as a 
white powder. 



98 < b > N-WN-Morpholinoacetyl-3-(1^^ 
methylbutyl]amide 

A procedure similar to that described in Example 40(a) was repeated, except that 0.50 g (1.30 mmole) 
of N-(t-butoxycarbonyl)-cyclostatin-[(S)-2-methylbutyl]amide were employed instead of the N-(t-butoxycar- 
bonyl)cyclostatin-(2-morphoiinoethyl)amide. and this was reacted with the compound which had been 
prepared by removing the t-butoxycarbonyl group from 354 mg (1.30 mmole) of N-(t-butoxycarbonyi)-3-(4- 
thiazolylR-alanine; subsequent reactions were carried out as described in Example 40(b). to give 254 mg 
(72%) of the 2.5-hydrate of the title compound as a white powder. 

Silica gel thin layer chromatography. Rf value 0.63. 
Elemental analysis: 
Calculated for CitHsaNsOeS 2.5 HjO: 

C, 60.94%; H, 7.60%; N, 10.40%; S, 3.97%. 
Found: 

C. 60.56%; H t 7.14%; N, 10.61%; S. 3.99%. 



EXAMPLE 99 

N-fN-fN-Mor pholinoacetvKHl-naphthyl^^ -hydroxymethyl- 
2-memvlbutvllamide 1 7 Y 

99 < a ) N-(t-Butoxvcarbonyl)-cvclostatin-[(S)-1-hydroxymethyl-2«methylbutyl1amide 

A procedure similar to that described in Preparation 36 was repeated, except that 446 mg (3.81 
mmole) of (S)-2-amino-3-methylpentanol were employed instead of l-(2-aminoethyl)pyrrolidine, and this was 
reacted with 1.00 g (3.17 mmole) of N-(t-butoxycarbonyl)-cyclostatin, to give the title compound as a white 
powder. 



"< b > N-fN-fN-Morpholinoace^^^ 
hydroxvmethvl-2-methylbutvllamide 

A procedure similar to that described in Example 40(a) was repeated, except that 500 rhg (1.21 mmole) 
of N-(t-butoxycarbonyl)-cyclostatin-[(S)-1-hydroxymethyl-2-methylbutyl)amide were employed instead of 
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cyclostatin^2-morpholinoethyl)amide. and this was reacted with 330 mg (1.21 mmole) of N-(t-butoxycar- 
bonyI)-3-{4-thiazolyi)-L-alanine; subsequent reactions were carried out essentially as described in Example 
40(b). to give 125 mg of the hydrate of the title compound as a white powder. 
Silica gel thin layer chromatography, Rf value 0.16. 



EXAMPLE 100 

N-{N^N-(N-Benzyl-N-methylajninoacety^ 

(1 S.2S)-2-methyM -(morpholinomethyl)butyl]amide 

The t-butoxycarbonyl group was.removed from 188 mg (0.66 mmole) of (1S, 2S)-N-t-butoxycarbonyl-2- 
methyM-(moiphoIinomethyl)butylamine (prepared as described in Preparation 53) by treating it with a 4N 
solution of hydrogen chloride in dioxane. The hydrochloride thus obtained was dissolved in 5 ml of 
dimethylformamide, * together with 300 mg (0.44 mmole) of N-{N-[N-(N-ben2yl-N-methylaminoacetyl)-3- 
cyclohexyl-L-alanyl]-3-(4-thia2olyl)-L-aIanyl}-cycIostatin (prepared as described in Preparation 56). Whilst 
ice-cooling, 95 mg (0.53 mmole) of diethyl cyanophosphonate (95%) and 0.26 ml (1.84 mmole) of 
triethylamine were added to the solution, and the mixture was then allowed to react at room temperature for 
14 hours. At the end of this time, the reaction mixture was concentrated by evaporation under reduced 
pressure, and the residue was purified by preparative silica gel thin layer chromatography (developing 
solvent: a 10 : 1 by volume mixture of methylene chloride and methanol), to afford 250 mg of the title 
compound as white crystals, melting at 76 - 79 ff C. 

Elemental analysis: 

Calculated for C46H73N7O6S *V 2 H 2 0: 

C, 64.15%; H, 8.66%; N, 1 1.39%; S. 3.72%. 
Found: 

C. 63.97%; H, 8.41%; N. 11.40%; S. 3.73%. 



EXAMPLE 101 

N-{N-fN-(N-Benzyl-N-methylaminoacetyl)-3 
morpholinoethyl)amide 

57 mg (0.35 mmole) of diethyl cyanophosphonate (95%) and 89 lU (0.64 mmole) of triethylamine were 
added, whilst ice-cooling, to a solution of 200 mg (0.29 mmole) of N-{N-[N-(N-ben2yl-N-methylaminoacetyl)- 
3-cyclohexyl-L-alanyl]-3-(4-thiazolyl)-L-alanyl}-cycIostatin (prepared as described in Preparation 56) and 58 
Ul (0.44 mmole) of 2-morpholinoethylamine in tetrahydrofuran, and the mixture was stirred at room 
temperature for 3 hours. At the end of this time, the reaction mixture was evaporated to dryness under 
reduced pressure, and the residue was purified by preparative silica gel thin layer chromatography 
(developing solvent; a 10 : 1 by volume mixture of methylene chloride and methanol), to afford 200 mg of 
the 2.5-hydrate of the title compound as white crystals. 

Silica gel thin layer chromatography, Rf value 0.53. 

Elemental analysis: 

Calculated for C^H^N/OsS s WzO: 

C. 59.97%; H, 8.39%; N, 11.66%; S, 3.81%. 
Found: 

C, 60.10%; H, 8.18%; N t 11.87%; S, 3.70%. 



EXAMPLE 102 



126 



0 274 259 



N-{N-[N-(N-Benzyl-N-methylaminoacetyl)-3-cycl^^ 
(hexylamide) 

413 mg (0.23 mmole) of diethyl cyanophosphonate (95%) and 32 ul (0.23 mmol) of triethylamine were 
added, whilst ice-cooling, to a solution of 130 mg (0.19 mmole) of N-{N-[N-(N-ben2yl-N : methylaminoacetyl)- 
3-cyclohexyl-L-alanyl]-3"(4-thiazolyl)-L-aianyl}-cyclostatin (prepared as described in Preparation 56) and 30 
ul of hexylamine dissolved in tetrahydrofuran, and the mixture was stirred at room temperature for 3 hours. 
At the end of this time, the reaction mixture was evaporated to dryness under reduced pressure, and the 
residue was purified by preparative silica gel thin layer chromatography (developing solvent: a 1 0 : 1 by 
volume mixture of methylene chloride and methanol), to afford 120 mg of the sesquihydrate of the title 
compound as white crystals, melting at 48 - 51 °0. 

Elemental analysis: 

Calculated for C^HesNsOeS 3 /2 H2O: 

C. 63.52%: H. 8.76%: N, 10.58%: S, 4.04%. 
Found: 

C, 63.49%; H. 8.66%; N. 10.42%; S. 4.14%. 



EXAMPLE 103 

N-fN-[N-Morpholinoacetyl-3-(1-napm 

103(a) N-(t-Butoxycarbonyl)-cyclostatin-propylamide 

510 mg (1.6 mmoies) of N-(t-butoxycarbonyl)-cyclostatin. 90 mg (1.6 mmoles) of propylamine and 320 
mg (3.2 mmoles) of triethylamine were added to 20 ml of anhydrous tetrahydrofuran. 280 mg (1.6 mmoles) 
of 95% diethyl cyanophosphonate (95%) were then added dropwise to the mixture, whilst ice-cooling, and 
the mixture was stirred for 4 hours at the temperature of ice-cooling, -and then allowed to stand overnight. 
The reaction mixture was then concentrated by evaporation under reduced pressure, and the residue was 
diluted with water and then extracted with ethyl acetate. The organic extract was washed with water, dried 
over anhydrous magnesium sulphate and concentrated by evaporation under reduced pressure. The residue 
was triturated with a mixture of ethyl acetate and hexane to induce crystallization. 446 mg of the title 
compound, melting at 135 - 136°C, were obtained. 



1 03(b) N-fN-(t-Butoxycarbonyl)-3-(4-thiazolyl)-L-alanylhcyclostatin-propylamide 

440 mg (1.24 mmoies) of N-{t-butoxycarbonyl)-cyclostatin-propy (amide [prepared as described in step 
(a) above] and 8 ml of a 4N solution of hydrogen chloride in dioxane were added to 2 ml of methanol, and 
the mixture was stirred for 1 hour at room temperature. The reaction mixture was then evaporated to 
dryness under reduced pressure, and the residue was dissolved in 17 ml of anhydrous tetrahydrofuran. 340 
mg (1.24 mmoles) of N-(t-butoxycarbonyl)-3-(4-thiazolyl)-L-alanine and 510 mg (5.0 mmoles) of 
triethylamine were added to the resulting solution, after "which 210 mg (1.24 mmoles) of diethyl 
cyanophosphonate (95%) were added dropwise, whilst ice-cooling. The reaction mixture was then stirred for 
4 hours, after which it was allowed to stand overnight It was then concentrated by evaporation under 
reduced pressure. The residue was mixed with a small amount of water and then extracted with ethyl 
acetate. The organic extract was washed with water, dried over anhydrous magnesium sulphate and 
concentrated by evaporation under reduced pressure. The residue was triturated with a mixture of 
methylene chloride and hexane to induce crystallization. 513 mg of the title compound, melting at 198 - 
200°C, were obtained. 



103(c) N-{N-fN-Moir>holinoacetvl-3-(1^^ 

510 mg (1.0 mmole) of N-(N-(t-butoxycart3onyl)-3-(4-M and 12 

ml of a 4N solution of hydrogen chloride in dioxane were added to 4 ml of methanol, and the mixture was 
stirred for 1 hour at room temperature. The reaction mixture was then evaporated to dryness under reduced 
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pressure, and the residue was dissolved in 20 ml of anhydrous tetrahydrofuran. 340 mg (1 .0 mmole) of N- 
morpholinoacetyl-3-(1-naphthyl)-L-alanine and 510 rrig (5.0 mmoles) of triethylamine were added to the 
resulting solution, after which 170 mg (1.0 mmole) of 95% diethyl cyanophosphonate (95%) were added 
dropwise, whilst ice-cooling,* to, the mixture. The reaction mixture was stirred for 4 hours at room 

s temperature, allowed to stand overnight and then evaporated to dryness under reduced pressure. The 
residue was mixed with a small amount of water, and the resulting mixture was extracted with ethyl acetate. 
The organic extract was washed with water, dried over anhydrous magnesium sulphate and concentrated by 
evaporation under reduced pressure. The residue was triturated with a mixture of methylene chloride and 
hexane to induce crystallization. 630 mg of the monohydrate of the title compound, melting at 189 - 191 °C, 

to were obtained. 

Elemental analysis: 
Calculated for CsiHaNeOsS HzO: 

C. 62.21%; H. 7.50%; N, 11.16%; S. 4.26%. 
is Found: 

C. 62.34%; H. 7.32%; N, 11.05%; S, 3.99%. 



EXAMPLE 104 

20 

N-(N4N-Moipholinoacetyl-3-(l^aphfr 

104(a) N*(t-Butoxycarbonyl)"Cyclostatin-butylamide 

25 Following a procedure similar to that described in Example 103(a), but reacting 510 mg (1.6 mmoles) of 
N-(t-butoxycarbonyl)-cyclostatine with 120 mg (1.6 mmoles) of butylamine (instead of the propylamine). 396 
mg of the title compound were obtained as white crystals. 

30 104(b) N-fN-[N-Morpholinoacetyl-3-<1-naph^ 

Following a procedure similar to that described in Example 103(b), followed by a procedure similar to 
that described in Example 103(c). but reacting 390 mg (1.05 mmoles) of N-(t-butoxycarbonyl)-cyclostatin- 
butylamide [prepared as described in step (a) above, instead of the N-(t-butoxycarbonyl)-cyclostatin- 
35 propylamide] and 290 mg (1.05 mmoles) of N-(t-butoxy(^u*onyl)-3-(4-thiazolyl)-L-alanine, 590 mg of the 
hemihydrate of the title compound were obtained as crystals, melting at 180 - 182°C. 

Elemental analysis: 
Calculated for CcHgsNsOeS -V 2 H 2 0: 
40 C. 63.38%; H, 7.58%; N, 11 .09%; S, 4.23%. 
Found: 

C, 63.09%; H. 7.57%; N. 10.97%; S t 4.16%. 

45 EXAMPLE 105 

N-fN-fN-Morphoiinoacetyl'3^1-naphthy^^ 

1 05(a) N-(t-Butoxycarbonyl)-cyclostatin-isobutylamide 



50 



55 



Following a procedure similar to that described in Example 103(a), but reacting 140 mg (1.9 mmoles) of 
isobutylamine (instead of the propylamine) and 500 mg (1.59 mmoles) of N-(t-butoxycarbonyl)-cyclostatine, 
470 fng of the title compound were obtained as white crystals. 
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105(b) N-{N-[N-Morpholinoacetyl-3-(l-naphthylK-ate^ 

Following a procedure similar to that described in Example 103(b). followed by a procedure similar to 
that described in Example 103(c), but reacting 460 mg (1.24 mmoies) of N-(t-butoxycarbonyl)-cyclostatin- 
isobutylamide [prepared as described in step (a) above, instead of the N-(t-butoxycarbonyl)-cyclostatin- 
propylamide] and 340 mg (1.24 mmoies) of N-(t-butoxycarbonyl)-3-(4-thia2olylH-alanine, 785 mg of the 
monohydrate of the title compound were obtained as crystals, melting at 195 - 197°C. 

Elemental analysis: 
Calculated for C^HsNeOsS HK>: 

C, 62.64%; H, 7.62%; N, 10.96%; S, 4.18%, 
Found: 

C, 62.94%; H. 7.64%; N, 10.85%; S. 4.24%. 
EXAMPLE 106 

N-{N-[N-Morpholinoacetyl-3-(1-naphthyl^ 

1 06(a) N-(t-ButoxycarbonylKyclostatin-diisobutylamide 

Following a procedure similar to that described in Example 103(a). but reacting 205 mg (1.59 mmoies) 
of diisobutylamine (instead of the propylamine) and 500 mg (1.59 mmoies) of N-(t-butoxycarbonyl)- 
cyclostatine, 560 mg of the title compound were obtained as a white powder. 



106(b) N-{N-[N-Morpho1inoacetyl-3-(1-naph^ 
diisobutylamide 

Following a procedure similar to that described in Example 103(b), followed by a procedure similar to 
that described in Example 103(c), but reacting 427 mg (1.0 mmole) of N-(t-butoxycarbonyl)-cyclostatin- 
diisobutylamide [prepared as described in step (a) above, instead .of the N-(t-butoxycarbonyl)-cyclostatin- 
propylamide] and 272 mg (1.0 mmole) of N-(t-butoxycarbonyl)-3-(4-thiazolyF)-L-alanine, 690 mg of the title 
compound were obtained as an amorphous monohydrate. 

Silica gel thin layer chromatography. Rf value 0.53, (developing solvent: a 30 : 1 .5 by volume mixture of 
ethyl acetate and methanol). 

Elemental analysis: 
Calculated for CiiHaNsGeS H2O: 

C, 64.21%; H. 8.08%; N, 10.21%; S. 3.89%. 
Found: 

C, 64.51%; H. 7.79%; N, 10.47%; S. 3.88%. 



EXAMPLE 107 

N-fN-[N-Monpholinoacetyl-3-(1-naph^ 

1 07(a) N-(t-Butoxycarbonyl)-cyclostatin-pentvlamide 

Following a procedure similar to that described in Example 103(a). but reacting 0.22 ml (1.9 mmoies) of 
pentylamine (instead of propylamine) and 500 mg (1 .59 mmoies) of N-(t-butoxycarbonyl)-cyc!ostatine, 580 
mg of the title compound were obtained as white crystals. 
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107(b) N-fN-[N-Morpholinoacetyl-3-(1-naphmyQ^ 

Following a procedure similar to that described in Example 103(b), followed by a procedure similar to 
that described in Example 103(c), but reacting 580 mg (1.5 mmoles) of N-(t-butoxycarbonyl)-cyciostatin- 
pentylamide [prepared as described in step (a) "above,, instead of the N-(t-butoxycarbonyJ)-cyclostatin- 
propyiamide] and 463 mg (1.7 mmoles) of N-*(t-butoxycarbonyl)-3-(4-thia2olyl)-L-aJanine, 574 mg of the 
mono-hydrate of the title compound were obtained, melting at 141 - 143°C. 

Elemental analysis: 

Calculated for C^HseNeOeS H 2 0: 

C t 63.05%; H, 7.74%; N, 10.76%; S, 4.10%. 
Found: 

C, 63.13%; H, 7.63%; N. 10.86%; S, 4.05%. 



EXAMPLE 108 

N-fN-[N-Morpholinoacetyl-3-(1-naphOT 

1 08(a) N-ft-ButoxycarbonyD-cyclostatin-isopentylamide 

Following a procedure similar to that described in Example 103(a). but reacting 0.22 ml (1.9 mmoles) of 
isopentylamine (instead of propylamine) and 500 mg (1.59 mmoles) of N-(t-butoxycarbonyl)-cyclostatine, 
600 mg of the title compound were obtained as white crystals. 



108(b) N-{N-fN-Morpholinoacetyl-3-(1-naph^ 

Following a procedure similar to that described in Example 103(b), followed by a procedure similar to 
that described in Example 103(c), but reacting 600 mg (1.56 mmoles) of N-(t-butoxycarbonyl)-cyclostatin- 
isopentylamide [prepared as described in step (a) above, instead of the N-(t-butoxycarbonyI)-cyclostatin- 
propyiamide] and 425 mg (1.56 mmoles) of N^-butoxycarbonyl)-3-(4-thia2olyl)-L-alanine t 828 mg of the 
monohydrate of the title compound were obtained* melting at 160 - 162°C. 

Elemental analysis: 

Calculated for C^HseNsOeS HfeO: 

C, 63.05%; H, 7.74%; N, 10.76%; S< 4.10%. 
Found: 

C, 63.26%; H. 7.62%; N, 10.74%; S. 4.25%. 



EXAMPLE 109 

N-{N-rN-Morpholinoacetyl-3-(l-naphmylK-^ 
amide 

1 09(a) N-(t-butoxycarbonyl)-cyclostatin-[(RS)"2-methylbutyiIamide 

Following a procedure similar to that described in Example 103(a), but reacting 170 mg (1.9 mmoles) of 
(RS)-2-methyIbutyiamine (instead of the propylamine) and 500 mg (1.59 mmoles) of N-(t-butoxycarbonyi)- 
cyclostatine. 440 mg of the title compound were obtained as white crystals. 



109(b) N-(N-W-Morpholinoacetyl-3-(1-naph 
methylbutyl]amide 

Following a procedure similar to that described in Example 103(b), followed by a procedure similar to 
that described in Example 103(c), but reacting 550 mg (1.43 mmoles) of N-(t-butoxycarbonyl)-[(RS)-2- 
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methylbutyl]amide [prepared as described in step (a) above, instead of the N-(t-butoxycarbonyl>-cyclostatin- 
propylamide] and 390 mg (1 .43 mmoles) of N-{t-butoxycarbonyl)-3-(4-thia2olyl)-L-alanine. 862.5 mg of the 
hemihydrate of the title compound were obtained, melting at 138 - 140° C. 

Elemental analysis: 

Calculated for C^HsNeOe -VaHjO: 

C. 63.79%; H t 7.70 %; N, 10.88%; S. 4.15%. 
Found: 

C, 63.54%; H. 7.67%; N, 10.94%; S, 4.17%. 



EXAMPLE 110 

N-fN^N-Morpholinoacetyl-3-(1-naphthyQ 

1 1 0(a) N-(t-Butoxycarbonyl)-cyclostatin-hexylamide 

Following a procedure similar to that described in Example 103(a). but reacting 380 mg (3.8 mmoles) of 
hexylamine (instead of the propylamine) and 1.0 g (3.17 mmoles) of N-(t-butoxycarbonyl)-cyclostatine. 1.1 g 
of the title compound were obtained. 



1 10(b) N-{N-[N-Morpholinoacetyl-3-(1-n^ 

Following a procedure similar to that described in Example 103(b). followed by a procedure similar to 
that described in Example 103(c). but reacting 1.1 g (2.76 mmoles) of N-(t-butoxycarbonyl)-cyciostatin- 
hexylamide [prepared as described in step (a) above, instead of the N-(t-butoxycarbonyl)-cyclostatin- 
propyiamide] and 750 mg (2.76 mmoles) of N-(t-butoxycarbonyl)-3-{4-miazolyl)-L-alanine t 1.40 g of the 
monohydrate of the title compound were obtained, melting at 154 - 156°C 

Elemental analysis: 
Calculated for C^HeoNeOeS H2O: 

C. 63.45%; H t 7.86%; N, 10.57%; S, 4.03%. 
Found: 

C, 63.67%; H, 7.85%; N, 10.60%; S, 4.09%. 

The monohydrate thus obtained was recrystallised from methylene chloride, to give the title compound, 
melting at 180 - 182°C. 

Elemental analysis: 
Calculated for C^HeoNeOeS: 

C. 64.92%; H. 7.78%; N, 10.82%; S, 4.13%. 
Found: 

C. 65.02%; H. 7.91%; N, 10.64%; S, 3.97%. 



EXAMPLE 1 1 1 

N-WN-(Benzyl-N-methylaminoare^ 
isopentylamide 

539 mg (1.0 mmole) of N-(t-butoxycarbonyl)-3-(4-M [prepared 
by a procedure similar to that described in Example 108(a)T and 12 ml of a 4N solution of hydrogen 
chloride in dioxane were added to 4 ml of methanol, .and the mixture was stirred at room temperature for 1 
hour. At the end of this time, the reaction mixture was evaporated to dryness under reduced pressure, and 
the residue was dissolved in 20 ml of anhydrous tetrahydrofuran. 376 mg (1.0 mmole) of N-(benzyl-N- 
methyiaminoacetyl)-3-(l-naphthyl)-L-alanine (prepared as described in Preparation 40) and 510 mg (5.0 
mmoles) of triethylamine were then added to the solution, after which 170 mg (1.0 mmole) of diethyl 
cyanophosphonate (95%) were added dropwise to the mixture, whilst ice-cooling. The mixture was then 
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stirred for 1 6 hours. At the end of this time, the reaction mixture was evaporated to dryness under reduced 
pressure. The residue was mixed with a small amount of water and then extracted with ethyl acetate. The 
organic extract was washed with water, dried over anhydrous magnesium sulphate and concentrated by 
evaporation under reduced pressure. The residue was triturated with a mixture of methylene chloride and 
5 - hexane to crystallize it 670 mg of the hemihydrate of the title compound were obtained, melting at 128 - 
132°C. 

_ Elemental analysis: 

Calculated for C^HoNeOsS • 1 /2H 2 0: 
w C, 67.05%; H, 7.63%; N. 10.43%; S, 3.98%. 

Found: a ~ 

C, 67.00%; H, 7.55%; N, 10.43%; S. 3.71%. 



?5 EXAMPLE 112 

N-{N-[N-(N-Cyclohexyl-N-methylamino 
butylamide 

20 520 mg (1.0 mmole) of N-(t-butoxycarbonyl)-3-(4-thia20lyl)-L-alanyl<yclostatin-butylamide [prepared by 
a procedure similar to that described in Example 104(a)] and 12 ml of a 4N solution of hydrogen chloride in 
dioxane were added to 4 ml of methanol, and the mixture was stirred for 1 hour at room temperature. At the 
end of this time, the reaction mixture was evaporated to dryness under reduced pressure, and the residue 
was dissolved in 20 ml of anhydrous tetrahydrofuran. 370 mg (1.0 mmole) of N-(N-cyclohexyl-N- 

25 methylaminoacetyl)-3-(1-naphthyl)-L-alanine (prepared as described in Preparation 46) and 510 mg (5.0 
mmoles) of triethylamine were then added to the resulting solution, after which 170 mg (1.0 mmole) of 95% 
diethyl cyanophosphonate were added dropwise to the mixture, whilst ice-cooling. The mixture was then 
stirred at room temperature for 17 hours. At the end of this time, the reaction mixture was evaporated to 
dryness under reduced pressure. The residue was mixed with a small amount of water, and the mixture was 

30 extracted with ethyl acetate. The organic extract was washed with water, dried over anhydrous magnesium 
sulphate, and evaporated to dryness under reduced pressure. The residue was triturated with isopropyi 
ether to crystallize it 480 mg of the hemihydrate of the title compound were obtained, melting at 78°C. 

Elemental analysis: 
35 Calculated for C^HeNeOsS V 2 H20: 

C. 65.87%; H, 8.10%; N ( 10.72%; S. 4.09%. 
Found: 

C, 65.82%; H t 8.16%; N, 10.55%; S, 4.02%. 

40 

EXAMPLE 113 

N-fN-[N-(N-Cyclohexyl-N-methylaminoac^ 
hexylamide 

46 

Following a procedure similar to that described in Example 112. but using 400 mg (0.724 mmoles) of N- 
(t-butoxycartDonyl)-3-(4-thiazolyl)-L-alanyl-cyclostatin-hexylamide [prepared by a procedure similar to that 
described in Example 110(a)] and 270 mg (0.724 mmoles) of N-(N-cyclohexyl-N-methylaminoacetyJ)-3-(1- 
naphthyl)-L-alanine (prepared as described in Preparation 46), 380 mg of the hemihydrate of the title 
so compound were obtained, melting at 117 - 119°C. 

Elemental analysis: 

Calculated for C45H6SN6O5S V2H2O: 

C. 66.55%; H, 8.32%; N. 10.35%; S. 3.95%. 
55 Found: 

C ( 66.55%; H, 8.31%; N, 10.49%; S. 4.1 1%. 
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EXAMPLE 114 

N-fN-fN-Mofpholinoacetyl-3^ 
amide 

1 14(a) N-[N-(t-Butoxycarbonyl)-3-(5-isox 

Following a procedure similar to that described in Example 98(b), but reacting 330 mg (1.3 mmoles) of 
N-ft-butoxycarbonyl^S-fS-isoxazolylJ-L-alanine [prepared as described in Preparation 8. instead of the N-(t- 
butoxycarbonyl)-3-(4-thia20lyl)-L-alanine] and 500 mg (1.3 mmoles) of N-(t-butoxycarbonyl)-cyclostatin-[(S}- 
2-methylbutyl]amide [prepared as described in Example 29(a)], 520 mg of the title compound were 
obtained. 



114(b) N-fN-fN-Morpholinoacetyl-3-(1-naph 
methylbutyl]amide 

Following a procedure similar to that described in Example 98(b). but reacting 200 mg (0.38 mmoles) of 
N-[N-(t-butoxycarbonyi)-3-(5-isoxazoly^ {prepared as de- 

scribed in step (a) above, instead of the N-[N-(t-butoxycarbonyl)-3-(4-thia2olylK-alanyl]-cyclostatin-[(S)-2- 
methylamide]} and 130 mg (0.38 mmoles) of N-morpholinoacetyl-3-(l-naphmylK-alanine (prepared as 
described in Preparation 35), 260 mg of the dihydrate of the title compound were obtained, melting at 124 - 
126°C. 



Elemental analysis: 

Calculated for CAiHssNeO? 2 2H 2 0: 

C, 62.89%; H, 7.98%: N, 10.73%. 
Found: 

C, 62.63%: H, 7.76%: N, 10.50%. 



EXAMPLE 115 

N-WN-(N-Benzyl-N-met hylam^ 

2-memylbutvljamide ^ — 

Following a procedure similar to that described in Example 114, but reacting 120 mg (0.38 mmoles) of 
N-(N-benzyl-N-methylaminoacetyl)-3-(1-naphthyl)-L-alanine [prepared as described in Preparation 40. in- 
stead of the N-morpholinoacetyl)-3-(1-naphthyl)-L-alanine] and 200 mg (0.38 mmoles) of N-(t-butoxycar- 
bonyl)-3-(5-isoxazolylH-alanyl^yd^ [prepared as described in Preparation 

114(a)], 220 mg of the sesquihydrate of the title compound were obtained, melting at 138 - 140°C. 

Elemental analysis: 

Calculated for C^HaNeOe 3/2HzO: 

C, 64.97%; H. 8.11%; N, 11.09%. 
Found: 

C, 64.83%;_H 7.98%; N, 10.71%. 



EXAMPLE 116 



N-fN-[N-(N- Benzyl-N-m^^ 
methylbutyllamide 
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1 1 6(a) N-[N-(t-butoxycarboQvti-L4iistidyl>cyclostatin'[(RS)-2-methvlbutY)]amide 

2.5 g' (6.5 mmoles) of N-(t-butoxYcarbonyl)-cyclostatin-[(RS)-2-methylbutyl]amide [prepared as de- 
scribed in Example 29(a)] were dissolved in 30 ml of a 4N solution of hydrogen chloride in dioxane, and 

s then the solution was stirred for 1 hour at room temperature. At the end of this time, the reaction mixture 
was evaporated to dryness under reduced pressure. The residue was dissolved in 20 ml of dimethylfor- 
mamide. and then 3.29 g (32.5 mmoles) of triethylamine and 2.16 g (8.45 mmoles) of N-(t-butoxycarbonyl)- 
L-histidine were 'added to the resulting solution. 1.45 g (8.45 mmoles) of diethyl cyanophosphonateJ95%) 
were then added dropwise to the solution, which was then stirred for 18 hours, whilst ice-cooling. At the end 

10 of this time, the reaction mixture was concentrated by evaporation under reduced pressure, and the residue 
was mixed with a small amount of water and then extracted with ethyl acetate. The organic extract was 
washed with a 5% w/v aqueous solution of sodium bicarbonate and with a saturated aqueous solution of 
sodium, chloride, in that order, and dried over anhydrous sodium sulphate, after which the solvent was 
removed by evaporation under reduced pressure. The residue was purified by silica gel thin-layer £ 

is chromatography (developing solvent a 10 : 1 by volume mixture of methylene chloride and methanol), to 
afford 2.03 g of the title compound. 

116(b) N-(N-[N-(N-Benzyl-N-me^ 
20 methylbutyl]amide 

0.52 g (1 .0 mmoie) of N-[N-(t-butoxycarbonyl)-L-histidyl]-cyclostatin-[(RS)-2-methylbutyl]amide 
[prepared as described in step (a) above] was dissolved in 7.5 ml of a 4N solution of hydrogen chloride in 
dioxane and stirred for 1 hour. At the end of this time, the reaction mixture was evaporated to dryness 

25 under reduced pressure. The residue was dissolved in 5 ml of dimethylformamide. and then 0.51 g (5.0 
mmoles) of triethylamine and 0.45 g (1.2 mmoles) of N-(N-benzyl-N-methylaminoacetyl)-3-(1-naphthyl)-L- 
alanine (prepared as described in Preparation 40) were added to the resulting solution. 0.21 g (1.2 mmoles) 
of diethyl cyanophosphonate (95%) were then added dropwise to the mixture, after which it was stirred for 
17 hours, whilst ice-cooling. At the end of this time, the reaction mixture was concentrated by evaporation 

oo under reduced pressure, and the residue was mixed with a small amount of water and then extracted with 
ethyl acetate. The organic extract was washed with a 5% w/v aqueous solution of sodium bicarbonate and 
with a saturated aqueous solution of sodium chloride, in that order, and dried over anhydrous sodium 
sulphate, after which the solvent was removed by evaporation under reduced pressure. The residue was 
purified by silica gel thin-layer chromatography (developing solvent: a 10 : 1 by volume mixture of 

35 methylene chloride and methanol), to afford 0.54 g of the sesquihydrate of the title compound, melting at 
103 - 106°C. 

Elemental analysis: 
Calculated for C45H61N7O5 ^HzO: 
40 C. 66.97%; H. 7.99%; N. 12.15%. 
Found: 

C. 66.93%; H, 7.70%; N, 12.09%. 



45 EXAMPLE 117 

N-{N-[N-(N-cvclohexyl-N*methylaminoacetyl)-3-(1-naphthyl)-L-alanyl]-L-histidyl>-cyclostatin-[(RS)-2" 
methylbutyl]amide 

so Following a procedure similar to that described in Example 116(b), but reacting 0.66 g (1.8 mmoles) of 
N-(N-cyclohexyl-N-methylaminoacetyl)-3-(1-naphthyl)-L-aianine [prepared as described in Preparation 46, 
instead of the N-(N-benzyl-N-methylaminoacetyl)-3-(1-naphthyl)-L-alanine) and 0.78 g (1.5 mmoles) of N-[N- 
(t-butoxycarbonyl)"L-histidyl]"Cyclostatin-[(RS)-2-methylbutyl]amide, 0.62 g of the dihydrate of the title 
compound was obtained, melting at 110 - 113°C. 

55 ' " 

Elemental analysis: 
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Calculated for CoHaN/Os 2H2O: 

C, 65.40%; H. 8.61%; N, 12.13%. 
Found: 

C. 65.44%; H. 8.31%: N, 12.10%. 



EXAMPLE 118 

N-[N-(N«Morpholinoacetyl-L-pheny[a^ 

350 mg (0.69 mmoles) of N-[N-(t-butoxycarbonyi)-3-(4-thia^^ 
[prepared as described in Example 103(b)] and 10 ml of a 4N solution of hydrogen chloride in dioxane were 
added to 2 ml of methanol, and then the mixture was stirred for 1 hour at room temperature. At the end of 
this time, the reaction mixture was evaporated to dryness under reduced pressure, and the residue was 
dissolved in 15 ml of anhydrous tetrahydrofuran. 200 mg (0.69 mmoles) of N-morpholinoacetyl-L- 
phenylalanine and 350 mg (3.45 mmoles) of triethylamine were then added to the solution, after which 120 
mg (0.69 mmoles) of 95% diethyl cyanophosphonate were added dropwise, whilst ice-cooling. The mixture 
was then stirred for 4 hours at the temperature of ice-cooling, and then the solution was allowed to stand 
overnight at room temperature. The reaction mixture was then evaporated to dryness under reduced 
pressure. The residue was mixed with a small amount of water and then extracted with ethyl acetate. The 
organic extract was washed with water, dried over anhydrous magnesium sulphate and concentrated by 
evaporation under reduced pressure. The residue was triturated with a mixture of methylene chloride and 
hexane to crystallize it. 360 mg of the hemihydrate of the title compound were obtained, melting at 162 - 
163°C. 

Elemental analysis: 

Calculated for CsHsNeOe V2H2O: 

C. 60.58%; H, 7.70%; N, 12.1 1%; S, 4.62%. 
Found: 

C, 60.82%; H, 7.70%; N, 12.08%, S t 4.66%, 



EXAMPLE 119 

N-[N-(N-Morpholinoacetyl-L-phe 

Following a procedure similar to that described in Example 118. but reacting 520 mg (1.0 mmole) of N- 
[N-(t-butoxycart>onyl)-3^4-thiazo^ [prepared by a procedure similar to that 

described in Examples 103(a) and 103(b). except that the propylamine in Example 103(a) was replaced by 
butylamine] {instead of the N-[N-(t-butoxycarbonyl)-3-(4^ and 
290 mg (1.0 mmole) of N-moipholinoacetyi-L-phenylalanine, 450 mg of the monohydrate of the title 
compound were obtained, melting at 152 - 153 "c 

Elemental analysis: 
Calculated for CsHaNeOeS H2O: 

C. 60.31 %; H, 7.87%; N, 1 1 .72%; S. 4.47%. 
Found: 

C, 60.11%; H, 7.57%; N. 11.81%; S. 4.43%. 



EXAMPLE 120 

N-[N-(N-Moipholinoacetyl-L-phenylate^ 

Following a procedure similar to that described in Example 118. but reacting 450 mg (0.86 mmoles) of 
N-[N-(t-butoxycarbonyi)-3-(4-W [prepared by a procedure similar 

to that described in Examples l03(aT and 103(b). except that the propylamine in Example 103(a) was 
replaced by isobutylamine] {instead of the N-[N-(t-butoxycarbonyl)-3-(4-thiaz6lyl)-L-alanyl]-cyclostatin- 
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propylamide} and 250 mg (0.86 mmoles) of N-morpholinoacetyl-L-phenylaianine, 450 mg of the mon 
ohydrate of the title compound were obtained, melting at 146 - 148°C. 

Elemental analysis: 
Calculated for CxHsiNsOeS H 2 0: 

C, 60.31%; H t 7.87%; N, 11.72%; S. 4.47%. 
Found: 

C, 60.61%; H. 7.78%; N ( 11.83%; S, 4.61%. 



EXAMPLE 121 

N4N-(N-Morpholinoacetyl-L-phenylalanylh3^ 

Following a procedure similar to that described in Example 118. but reacting 360 mg (0.67 mmoles) of 
N-{N-(t-butoxycarbonyi-3-(4-tW [prepared by a procedure similar to 

that described in Examples 103(a) and 103(b), except that the propylamine in Example 103(a) was replaced 
by pentylamine] {instead of the N-[N-(t-butoxycartDony!)-3-(4-M 

and 205 mg (0.7 mmoles) of N-morpholinoacetyl-L-phenylalanine. 387 mg of the title compound were 
obtained, melting at 155 - 160°C. 

Elemental analysis: 
Calculated for CyHssNeOeS: 

C. 62.33%; H, 7.92%; N, 1 1.79%; S, 4.50%. 
Found: 

C, 62.04%; H, 7.93%; N, 11.73%; S, 4.54%. 



EXAMPLE 122 

N-[N-(N-MorpholinoaceWK-phenylalanyl^ 

Following a procedure similar to that described in Example 118, but reacting 830 mg (1.54 mmoles) of ' 
N-[N-(t-butoxycarbonyl)-3-(4-tft [prepared by a procedure similar 

to that described in Examples 103(a) and 103(b), except that the propylamine in Example 103(a) was 
replaced by isopentylamine] {instead of the N-[N-(t-butoxycarbonyl)-3-(4-thia2olyl)-L-alanyl]-cyclostatin- 
propylamide} and 468 mg (1.6 mmoles) of N-morphoIinoacetyl-phenyl-L-alanine, 803 mg of the mon- 
ohydrate of the title compound were obtained, melting at 164 - 167°C. 

Elemental analysis: 
Calculated for CsHssNeOsS H 2 0: 

C. '60.79%; H, 8.00%; N t 11.50%; S t 4.39%. 
Found: 

C t 60.90%; H, 7.86%; N, 11.36%; S, 4.34%. 



EXAMPLE 123 

N-[N-(N-Morpholinoacetyl-L-phenylalanyl)-3-(^ 

Following a procedure similar to that described in Example 118, but reacting 630 mg (1.17 mmoles) of 
N-[N-(t-butoxycarbonyl)-3^4-thiazoly^ {prepared by a proce- 

dure similar to that described in Example 1(a), instead of the N-[N-(t-butoxycarbonyl)-3-(4-thia20lyi)-L- 
alanyl]-cyclostatin-propylamide} and 380 mg (1.3 mmoles) of N-morpholinoacetyl-L-phenylalanine, 727 mg 
of the monohydrate of the title compound were obtained, melting at 160 162°C. 

Elemental analysis: 



136 



0 274 259 



Calculated for CrHseNsOeS HzO: 

C. 60.79%; H, 8.00%; N, 11.50%; S. 4.39%. 
Found: 

C. 60,79%; H. 7.84%; N, 11.46%; S, 4.58%. 



EXAMPLE 124 

N-[N-(N-Morpholinoacetyl-L-pte^ 

Following a procedure similar to that described in Example 118, but reacting 500 mg (0.9 mmoles) of 
N-[N-(t-butoxycarbonyl)-3-(4-thiazolylK^ [prepared by a procedure similar to 

that described in Examples 103(a) and 103(b). except that the propylamine in Example 103(a) was replaced 
by hexylamine] {instead of the N-[N-(t-butoxycarbonyl)-3-<4-tft and 
260 mg (0.9 mmoles) of N-morphoIinoacetyl-phenyl-L-alanine, 530~mg of the monohydrate of the title 
compound were obtained, melting at 154 - 156*C. 

Elemental analysis: 
Calculated for CaHsNeOeS H 2 0: 

C, 61.26%; H, 8.12%; N. 11.28%; S. 4.30%. 
Found: 

C, 61.56%; H, 8.06%; N, 11.39%; S, 4.39%. 



EXAMPLE 125 

N-[N-(N-Morpholinoacetyl-L-phenylalanyl)-L'leucyl]-cyclostatin-[(S)-2-methylbutyl)amide 

1 25(a) N-[N-(t-Butoxycarbonyl)-L-leucvn-cyclostatin-[($)-2-methylbutyl1amide 

Following a procedure similar to that described in Example 98(b). but reacting 1.32 g (5.3 mmoles) of 
N-(t-butoxycarbonyl)-L-leucine and 1.7 g (4.42 mmoles) of N-(t-butoxycarbonylKyclostatin-[(S)-2- 
methylbutyljamide instead of the N-(t-butoxycarbonyl)-3-(4-thia20lyl)-L-alanine ( 1.82 g of the title compound 
were obtained. ~ 



125(b) N-[N-(N"Morpholinoacetyl-L-phenylalanyl)-L*ieucylH:yclostatin-[(S)-2-methylbutyl1amide 

Following a procedure similar to that described in Example 123, but reacting 200 mg (0.4 mmoles) of 
N-[N-(t-butoxycarbonyl)-LMeu^ {prepared as described in step (a) 

above, instead of the N-{N-(t-butoxycanbonyi)-3-(4^ 

and 118 mg (0.4 mmoles) of N-morpholinoacetyl-L-phenylalanine, 228 mg of the monohydrate of the title 
compound were obtained as an amorphous powder. 
Silica gel thin layer chromatography. Rf value 0.46. 

Elemental analysis: 
Calculated for CrHsiNsOe H2O: 

C. 64.41%; H. 9.20%; N, 10.15%. 
Found: 

C. 64.08%; H. 9.08%; N. 9.99%. 



EXAMPLE 126 
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N-(N«[N-(N-cyclohexyl-N-methylaminoacety^ 

Following- a procedure similar to that described in Example 125. but reacting 150 mg (0.48 mmoles) of 
N-(N<yclohexyl-N-methylaminoacetyl)-L-phenylalanine (prepared by a procedure similar to that described 
s in Preparation 46. instead of N-morpholinoacetyl-L-phenytalanine) and 200 mg (0.4 mmoles) of N-[N-(t- 
butoxycarbonyl)-L-leucylKyclostatin-[(S)-2-methylbutyl]amide [prepared as described in Example 125(a)], 
260 mg of the 2.5-hydrate of the title compound were obtained as an amorphous powder. 

Silica gel thin layer chromatography. Rf value 0.80. 



ro Elemental analysis: 

Calculated for C^H^NsOs 

C. 64.66%; H, 9.77%; N, 9.43%. 
Found: 

C. 64.83%; H. 9.49%; N. 9.20%. 



PREPARATION 1 



N-[3"(1-Naphthyl)propionylHSH-)-4-benzyl-2-oxa2olidinone 

20 

14.8 mmole of butyllithium in hexane were added dropwise to a solution of 2.63 g (14.8 mmole) of (S)-(- 
)-4-benzyI-2-oxazolidinone dissolved in 50 ml of anhydrous tetrahydrofuran at -78° C under an atmosphere 
of nitrogen. The mixture was stirred for 30 minutes at this temperature, and then 2.95 g (13.5 mmole) of 1- 
naphthyipropionyl chloride in 15 ml of anhydrous tetrahydrofuran were slowly added dropwise at the same 

25 temperature; the mixture was then stirred for 3 hours. At the end of this time, a saturated aqueous solution 
of sodium chloride was added to the mixture, and the mixture was extracted with ethyl acetate. The extract 
was dried over anhydrous magnesium sulphate, and then freed from the solvent by evaporation under 
reduced pressure. The residue was purified by silica gel column chromatography (eluent: a 1.: 4 by volume 
mixture of ethyl acetate and hexane), to afford 4.65 g (96%) of the title compound as a white amorphous 

30 substance. 



Mass Spectrum m/e: 359 (M + ). 



35 PREPARATION 2 

N-[(2-Ben2yloxycarbonyl)methyl*3-(1-naphthyl)propionylHS)-(-)-4*benzyl*2-oxazolidinone 

15.6 mmole of butyllithium in hexane were added dropwise to a solution of 2.18 ml (15.6 mmole) of 
40 diisopropylamine dissolved in 40 ml of anhydrous tetrahydrofuran at -78°C under an atmosphere of 
nitrogen, and then the mixture was stirred for 15 minutes at the same temperature. A solution of 4.65 g 
(12.9 mmole) of N-{3-{1-naphthyl)propionyi]-(SH-)-4-benzyl-2-oxazolidinone (prepared as described in Prep- 
aration 1) dissolved in 15 ml of anhydrous tetrahydrofuran was then slowly added dropwise to the above 
mixture at the same temperature, and the mixture was stirred for 30 minutes. At the end of this time, 6.13 
45 ml (38.7 mmole) of benzyl bromoacetate were added to the mixture, which was then stirred for 6 hours at 
the same temperature. At the end of this time, 15.6 ml of 1N aqueous hydrochloric aciCLand 100 ml of a 
saturated aqueous solution of sodium chloride were added to the mixture. The mixture was then extracted 
with ethyl acetate. The extract was dried over anhydrous magnesium sulphate and concentrated by 
evaporation under reduced pressure. The residue was purified by medium pressure silica gel column 
so chromatography (eluent a 1 : 6 by volume mixture of ethyl acetate and hexane). to afford 3.23 g (49%) of 
the title compound as a colourless oil. 

Mass Spectrum m/e: 507 (M + ). 

55 Elemental analysis: 
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Calculated for CeHsNOs: 

C, 75.72%; H. 5.76%; N, 2.76%. 
Found: 

C, 75.34%; H. 5.90%; N, 2.76%. 
PREPARATION 3 

N-f2-(Morpholinocarbonyl)memyl-3-(i-naphmy^ 

A solution of 1.60 g (3.15 mmole) of N^(2-benzytoxycarbonyl)me%^^ 
benzyl-2-oxazolidlnone (prepared as described in- Preparation 2) dissolved in 100 ml of ethanol was"stirred 
in an atmosphere of hydrogen andin the presence of 200 mg of a 10% ww palladium-on-carbon catalyst at 
room temperature for 3 hours. At the end of this time, the catalyst was removed by filtration, and the filtrate 
was concentrated by evaporation under reduced pressure, to afford 1.30 g (99%) of the corresponding free 
carboxylic acid, which was dissolved in 20 ml of anhydrous tetrahydrofuran. 0.33 ml (3.78 mmole) of 
morpholine was added to the solution, after which 0.57 ml (3.76 mmole) of diethyl cyanophosphonate 
(95%) and 0.52 ml of triethylamine were added, whilst ice-cooling, under an atmosphere of nitrogen. The 
mixture was stirred at the same temperature for 3 hours, after which it was freed from the solvent by 
evaporation under reduced pressure. The residue was purified by medium pressure column chromatog- 
raphy through silica gel (eluent: a 2 : 1 by volume mixture of ethyl acetate and hexane). to afford 1.23 g 
(81%) of the title compound as white crystals, melting at 80 - 82°C. 

Mass Spectrum m/e: 486 (M + ) 

[a] * 5 = 107.9 (c = 0.42. methanol). 

Elemental analysis; 
Calculated for CaHxNaOs: 

C. 71.59%; H t 6.21*%; N. 5.76%. 
Found: 

C. 70.07%; H. 6.12%; N. 5.71%. 



PREPARATION 4 

(2R)-3-(Morpholinocarbonyl)-2-(l -naphthylmethyl)propionic acid 

221 mg (5.27 mmole) of lithium hydroxide monohydrate were added, whilst ice-cooling, to a solution of 
1.28 g (2.63 mmole) of N-[2-(morohoiinocarbonyl)methyl-3-(1-n^ 

azolidinone (prepared as described in Preparation 3) dissolved in a mixture of 40 ml of Tetrahydrofuran and 
10 ml of water. The mixture was stirred at the same temperature for 3 hours, after which it was freed from 
the solvent by evaporation under reduced pressure. A 10% w/v aqueous solution of sodium hydroxide was 
added to the residue, and the mixture was extracted with methylene chloride. The aqueous layer was 
separated, adjusted with hydrochloric acid to a pH value of 2 and then extracted with methylene chloride. 
The extract was dried over anhydrous magnesium sulphate, and the solvent was removed by distillation 
under reduced pressure, to afford 750 mg (87%) of the title compound as white crystals, melting at 62 - 
66°C. 

Mass Spectrum m/e: 328 (M + + 1). 

[a] £ 6 = +5.0° (c = 0.18 f methanol). 

PREPARATION 5 • 
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Diethyl 5-isoxazolylmethylacetarnidomalonate 

3.1 g (70.7 mmo!e) of sodium hydride (as a 55% w/w dispersion in mineral oil) were added to a solution 
of 14.0 g (6.43 mmole) of diethyl acetamidomaionate dissolved in 150 ml of dimethylformamide, whilst ice- 

5 cooling, and the mixture was stirred for 1 hour. At the end of this time, 23.9 g (0.148 mmole) of 5- 
bromomethylisoxazole were added to the reaction mixture, which was then stirred at room temperature for 
4.5 hours. The reaction mixture was then concentrated by evaporation under reduced pressure, and the 
residue was mixed* with water and extracted with ethyl acetate. The extract was washed with water and 
dried over anhydrous magnesium sulphate, after which It was concentrated by evaporation under reduced 

io pressure. The residue was purified by silica gel column chromatography (eiuent; a 1 : 2 by volume mixture 
of ethyl acetate and hexane). to afford 14.78 g (77.1%) of the title compound, melting at 75 - 76°C. 



PREPARATION 6 * 

75 

3-(5-lsoxazolyl)-DL-alanine hydrochloride 

120 ml of 6N aqueous hydrochloric acid were added to a suspension of 19.0 g (63.7 mmole) of diethyl 
5-isoxazolylmethylacetamidomalonate (prepared as described in Preparation 5) in 40 ml of ethanol. and the 
20 mixture was heated under reflux and with stirring for 13 hours. At the end of this time, the reaction mixture 
was concentrated by .evaporation under reduced pressure, and the residue was triturated with acetone to 
afford crystals, which- were collected by filtration. These crystals were washed with acetone and dried, to 
give 12.45 g (100%) of the title compound. 

25 Elemental analysis: 

Calculated for C6HSN2O3.HCI: 

C, 37.42%; H, 4.71%; N, 14.55%; CI. 18.41%. 
Found: 

C. 37.54%; H, 4.68%; N. 14.43%; CI, 18.37%. 

30 

PREPARATION 7 

N-Acetyl-3-(5-isoxazolyl)-DL-alanine 

35 

20 mi of pyridine and 20 ml of acetic anhydride were added to a solution of 12.45 g of 3-(5-isoxazolyl)- 
DL-alanine hydrochloride (prepared as described in Preparation 6) dissolved in 100 ml of methanol, whilst 
ice-cooling. The mixture was then stirred at room temperature for 8 hours, after which it was allowing to 
stand overnight. The mixture was then freed from the solvent by evaporation under reduced pressure. The 
40 residue was mixed with water and then extracted with ethyl acetate. The extract was dried over anhydrous 
magnesium sulphate, and the solvent was removed by distillation under reduced pressure, to afford 10.39 g 
(82.3%) of the title compound as a brown oil. 



45 PREPARATION 8 

N-(t-ButyroxycarbonylH5-isoxazolyl)-L-alanine 

A solution of 10.39 g (52.4 mmole) of N-acetyi-3-(5-isoxazolyl)-DL-alanine dissolved in 100 ml of water w 
so was adjusted to a pH value of 7.5 by adding a 2N aqueous solution of sodium hydroxide. 2.0 g of acylase 
were added to the resulting solution, and the mixture was stirred at 38° C for 24 hours. At the end of this 
time, the reaction mixture was filtered and the filtrate was adjusted to a pH value of 1 by adding 
concentrated hydrochloric acid. The mixture was agitated with ethyl acetate, and the aqueous layer was 
separated and adjusted to a pH value of 10 by aclding potassium carbonate. 20 g of di(t-butoxy)dicarbonate, 
55 40 ml of acetone and 100 ml of methanol were added to the solution, and the mixture was stirred at room 
temperature for 2.5 hours. It was then allowed to stand overnight, after which it was concentrated by 
evaporation under reduced pressure. 100 ml of water were added to the residue, and the mixture was 
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adjusted to a pH value of 2.0 by adding citric acid. The reaction mixture was then extracted with ethyl 
acetate, and the extract was dried over anhydrous magnesium sulphate. The solvent was removed by 
distillation, and the residue was purified by silica gel column chromatography (eiuent: a 95 : 5 by volume 
mixture of chloroform and methanol), to afford 2.99 g (22.3%) of the title compound as an oil. 

5 

PREPARATION 9 

t-Butyl 3-(1-naphthyl)propionate 

w 

18.7 g (0.333 mmole) of potassium hydroxide were added to a solution of 20 g (66.6 mmole) of diethyl 
(l-naphthyl)methylmalonate dissolved in 200 ml of 80% v/v aqueous methanol. The mixture was then stirred 
at room temperature for 1 hour, after which it was concentrated by evaporation under reduced pressure. 
The residue was dissolved in water, and the resulting solution was washed with ethyl acetate. The aqueous 

is solution was acidified with concentrated hydrochloric acid and then extracted with methylene chloride. The 
organic layer was dried over anhydrous magnesium sulphate and concentrated by evaporation under 
reduced pressure. The residue was decarboxylated by heating at 200°C for 30 minutes, and was then 
suspended in 200 ml of diethyl ether, 19 ml of t-butanol, 16.5 g (80 mmole) of dicyclohexyicarbodiimide 
and 0.8 g of N.N-dimethylaminopyridine were added to the suspension. The mixture was allowed to stand 

20 for 24 hours. The precipitated insoluble materials were removed by filtration, and the filtrate was con- 
centrated by evaporation under reduced pressure. The residue was purified by column chromatography 
through silica gel (eiuent: methylene chloride), to afford 12.18 g (71.4%) of the title compound as a pale 
yellow oil. 

25 Nuclear Magnetic Resonance Spectrum (CDCb) 5 ppm: 
1.43 (9H. singlet); 
7.2 - 8.2 (7H. multiplet). 



30 PREPARATION 10 

t-Butyl 2-(i -naphthylmethyl)-4-pentenoate 

A mixture of 100 ml of anhydrous tetrahydrofuran and 10 ml of diisopropylamine was cooled to -78°C. 

35 51 ml (71.4 mmole) of butyllithium in hexane were added to the mixture, which was then stirred for 15 
minutes. At the end of this time, a solution of 12.18 g (47.5 mmole) of t-butyl 3-{1-naphthyl)propionate 
(prepared as described in Preparation 9) dissolved in 20 ml of anhydrous tetrahydrofuran was added to the 
reaction mixture, and then the mixture was stirred for 15 minutes. 6.9 g (57 mmole) of ally! bromide were 
added, and the temperature of the mixture was allowed to rise to room temperature, at which temperature it 

40 was stirred for 2 hours. The reaction mixture was then mixed with water and extracted with ethyl acetate. 
The organic extract was washed with a saturated aqueous solution of citric acid, with a saturated aqueous 
solution of sodium bicarbonate and with a saturated aqueous solution of sodium chloride, in that order, dried 
over anhydrous magnesium sulphate and concentrated by evaporation under reduced pressure. The residue 
was purified by column chromatography through silica gel (eiuent: a 10 : 90 by volume mixture of ethyl 

45 acetate and hexane), to afford 12.92 g (91.8%) of the title compound as a pale yellow oil. 

Nuclear Magnetic Resonance Spectrum: (CDCb) S ppm: 
1.30 (9H. singlet); 
7.2 - 8.2 (7H, multiplet). 

50 

PREPARATION 11 

t-Butyl 4,5-epoxy-2-(1 -naphthylmethyQpentanoate 

55 * 

A mixture of 12.92 g (43.6 mmole) of t-butyl 2-(l-naphthylmethyl)-4-pentenoate (prepared as described 
in Preparation 10), 11.29 g (65.4 mmole) of m-chloroperbenzoic acid and 100 ml of methylene chloride was 
stirred at room temperature for 24 hours. At the end of this time, the reaction mixture was washed with a 
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saturated aqueous solution of sodium bicarbonate and with a saturated aqueous solution of sodium chloride, 
in that order, after which it was dried over anhydrous magnesium sulphate and concentrated by evaporation 
under reduced pressure. The residue was purified by column chromatography through silica gel (eluent: a 5 
: 95 by volume mixture of methanol and methylene chloride), to afford 4.57 g (33.6%) of the title compound 
s as a pale yellow oil. 

Nuclear Magnetic Resonance Spectrum: (CDCb) $ ppm: 
1.33 (9H, doublet); 
7.2 - 8.2 (7H, multiplet). 

70 

PREPARATION 12 

t-Buty I 4-hydroxy-5-morpholino-2-(l -naphthylmethyl)pentanoate 

75 

A mixture of 2 g (6.4 mmole) of t-butyl 4,5-epoxy-2-(1-naphthylmethyl)pentanoate (prepared as 
described in Preparation 11). 0.84 ml of morpholine and 50 ml of methanol was stirred at room temperature 
for 6 hours and then allowed to stand overnight. The reaction mixture was then concentrated by evaporation 
under reduced pressure. The residue was purified by column chromatography through silica gel (eluent: a 
20 10 : 90 by volume mixture of methanol and methylene chloride), to afford 1.96 g (76.6%) of the title 
compound as a pale yellow oil. 

Nuclear Magnetic Resonance Spectrum: (CDCb) « ppm: 
1.30 (9H, singlet); 
25 72 - 8.2 (7H, multiplet). 



PREPARATION 13 



30 t-Butyl 5*morpholino-2-(1-naphthylmethyl)*4K3xopentanoate 

2.3 g (14.7 mmole) of a sulphur trioxide/pyridine complex and 2.1 ml of triethy famine were added at 
room temperature to a solution of 1.96. g (4.91 mmole) of t-butyl 4-hydroxy-5-morpholino-2-(1-naphthyl- 
methyl)pentanoate (prepared as described in Preparation 12) dissolved in 20 ml of anhydrous dimethyl 

35 sulphoxide. The mixture was stirred for 6 hours, allowed to stand overnight and then mixed with water, after 
which it was extracted with ethyl acetate. The organic layer was washed with water and with a saturated 
aqueous solution of sodium chloride, in that order, and dried over anhydrous magnesium sulphate. It was 
then concentrated by evaporation under reduced pressure. The residue was purified by column chromatog- 
raphy through silica gel (eluent a 10 : 90 by volume mixture of methanol and methylene chloride), to afford 

40 1 .30 g (66.7%) of the title compound as a pale brown oil. 

Nuclear Magnetic Resonance Spectrum: (CDCb) * ppm: 
1.38 (9H, singlet); 
7.2 - 8.2 (7H, multiplet). 

45 

PREPARATION 14 

5-Morpholino-2-(1 -naphthylmethy l)-5-oxopentanoic acid 

50 

8.17 g (0.19 mole) of sodium hydride (as a 55% ww dispersion in mineral oil) were added, with ice- 
cooling, to a solution of 25 g (0.16 mole) of dimethyl glutarate and 23.4 g (0.16 mole) of 1 -naphthaldehyde 
dissolved in 200 ml of anhydrous methanol. The mixture was heated under reflux for 30 minutes, after 
which 190 ml (0.19 mole) of a 1N aqueous solution of sodium hydroxide were added and the mixture was 
55 heated under reflux for a further 1 hour. The solvent was then removed by distillation under reduced 
pressure, and the residue was mixed with water and then washed with diethyl ether. The aqueous layer was 
acidified -and extracted with diethyl ether. The ethereal layer was washed with a saturated aqueous solution 
of sodium chloride and then dried over anhydrous magnesium sulphate. The solvent was removed by 
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distillation under reduced pressure, and then diisopropyl ether was added to the residue to precipitate 
crystals, which were collected by filtration to give 18.5 g of 2-(l-riaphthylmethylene)glutaric acid. 

100 ml of acetic anhydride were added to 10 g (37 mmole) of 2-(1-naphthylmethylene)giutaric acid 
(prepared as described above), and the mixture was stirred at 60°C for 1 hour. At the end of this time, the 

5 solvent was removed by distillation under reduced pressure, and then a 1 : V by volume mixture of benzene 
and hexane was added to the residue to precipitate crystals, which were collected by filtration to give 8.1 g 
of 2-(l-naphthylmethylene)g1utaric anhydride. 

7.5 g (30 mmole) of 2-(l-naphthylmethylene)glutaric anhydride (prepared as described above) were 
dissolved in 70 ml of methylene chloride, and 2.85 ml (33 mmole) of morpholine were added to the 

io resulting solution. The mixture was stirred at room temperature for 4 hours. At the end of this time, the 
reaction mixture was washed with a 5% v/v aqueous solution of citric acid and with a saturated aqueous 
solution of sodium chloride, in that order, after which it was dried over anhydrous sodium sulphate and 
freed from the solvent by evaporation under reduced pressure, to give 10.0 g (30 mmole) of 5-morpholino- 
2-p -naphthylmethylenehS-oxopentanoic acid. 

75 5 g (14.8 mmole) of the 5-morpholino-2-(1-naphthylmethylene)-5-oxopentanoic acid (prepared as 
described above) were dissolved in 50 ml. of methanol and hydrogenated in an atmosphere of hydrogen at 
atmospheric pressure and in the presence of 1.0 g of a 10% w/w palladium-on-carbon catalyst. The catalyst 
was then removed by filtration, and the solvent was removed by distillation under reduced pressure. The 
residue was triturated with diethyl ether to precipitate crystals, which were collected by filtration to give 4.5 

20 g of 5-morpholino-2-(1-naphthylmethyl)-5-oxopentanoic acid as white crystals, melting at 130 - 135° C. 

Elemental analysis: 
Calculated for CaoHzjNO*: 

C f 70.36%; H. 6.79%; N. 4.10%. 
25 Found: 

C, 69.86%; H, 6.90%; N, 3.98%. 



PREPARATION 15 

30 

Diethyl (3,3-dimethyl-2-oxobutyl)-(1 -naphthylmethyl)malonate 

5.00 g (16.9 mmole) of diethyl (l--naphthylmethyl)malonate were dissolved in 50 ml of anhydrous 
dimethylformamide, and 1.00 g (18.5 mmole) of sodium methoxide was added to the solution, whilst ice- 

35 cooling, after which the mixture was stirred for 30 minutes. At the end of this time, a solution of 3.31 g (18.5 
mmole) of 1-bromopinacolone (i.e. l-bromo-3,3-dimethyl-2-butanone) dissolved in 10 ml of anhydrous 
dimethylformamide was added dropwise to the mixture, which was then stirred overnight at room tempera- 
ture. The solvent was then removed by distillation under reduced pressure, and the resulting residue was 
mixed with a saturated aqueous solution of sodium chloride and extracted with ethyl acetate. The extract 

40 was dried over anhydrous magnesium sulphate, and the solvent was removed by evaporation under 
reduced pressure. The residue was purified by column chromatography through silica gel (eluent: a 6 : 1 by 
volume mixture of hexane and ethyl acetate), to afford 5.51 g (82%) of the title compound as a colourless 
oil. 

45 Mass Spectrum m/e: 398 (M + ). 



PREPARATION 16 

so 5.5-Dimethyl-2-(1 -naphthylmethyl)-4-oxopentanoic acid 

5.13 g (12.9 mmole) of diethyl (3.3-dimethyl-2-oxobutylHl-naphthylmethyl)maionate (prepared as 
described in Preparation 15) were dissolved in 200 ml of a 4 : 1 by volume mixture of methanol and water, 
and 2.57 g (64.3 mmole) of sodium hydroxide were added to the resulting solution. The mixture was then 
55 stirred at room temperature for 3 hours. At the end of this time, the solvent was removed by distillation 
under reduced pressure. A 10% w/v aqueous solution of sodium hydroxide was added to the residue, which 
was then washed with methylene chloride. The aqueous layer* was adjusted with concentrated hydrochloric 
acid to a pH value of 1 . and the resulting precipitate was collected by filtration. The precipitate was dried, to 
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give 3.60 g (82%) of the dicarboxylic acid as white crystals. 2.00 g (5.84 mmoje) of these were 
decarboxylated by heating for 1 hour at 200°C, to give 1.65 g (95%) of the title compound as white 
crystals. 

5 Mass Spectrum nve: 298 (M + ). 



PREPARATION 17 

10 Cyclostatin-(2-morpholinoethyl)amide dihydrochloride 

17(a) N-(t-Butoxycarbonyl)-cyclostatin-(2-morpholinoethyl)amide 

3.16 g of N-t-butoxycarbonylcyciostatine, 1.43 g of 2-morpholinoethylamine and 2.1 ml of triethylamine 
75 were added to 30 ml of anhydrous tetrahydrofuran. 2 g of diethyl cyanophosphonate (90%) were added 
dropwise to the mixture, whilst ice-cooling. The mixture was stirred for 4 hours, after which it was allowed to 
stand overnight. The reaction mixture was then concentrated by evaporation under reduced pressure, after 
which water was added, and the mixture was extracted with ethyl acetate. The organic layer was washed 
with a saturated aqueous solution of sodium bicarbonate and with a saturated aqueous solution of sodium 
20 chloride. It was then dried over anhydrous magnesium sulphate, and the solvent was removed by 
evaporation under reduced pressure. The residue was purified by column chromatography through silica gel 
(efuent first methylene chloride and then a 1 : 9 by volume mixture of methanol and methylene chloride), 
to afford 3.4 g of the title compound as a colourless amorphous substance. 

25 

1 7(b) Cyclostatin-(2-morpholinoethyl)amide dihydrochloride 

3.4 g of N-t-butoxycarbonyl-cyclostatin-2-morpholinoethylamide were added to 30 ml of methanol and 
30 ml of a 1N solution of hydrogen chloride in dioxane. The mixture was stirred at room temperature for 1 
30 hour, after which it was concentrated by evaporation under reduced pressure. The residue was washed with 
diethyl ether, to give 3.7 g of the title compound as colourless fine crystals melting at 70 - 80°C. 



PREPARATION 18 

35 

(2R)-3-(2,6-Dimemylmoipholinocarbonyl)-2-(1-naphthylmethyl)propionic acid 

18(a) (4S)-4-Benzyl-3"[(2R)*3'(2 ) 6"dimethylmomholinocarbonyf)'2'(1"naphthylmethyl)propi 
azolidinone 

40 

Following a procedure similar to that described in Preparation 3. 340 mg (0.67 mmole) of N-[(2- 
benzyloxycanbonyl)methyh3-{1-naphthyl)propionylh(SHO^b©n2yl-2-oxazolidinone (prepared as described 
in Preparation 2) were reacted with 80 mg (0.67 mmole) of 2,6-dimethyimorphoIine to give 260 mg of the 
title compound as a white powder. 

45 

18(b) (2R)-3-(2,6-Oimethylmorpholinocarbonyl)-2-(1-naphthylmethyl)propionic acid 

Following a procedure similar to that described in Preparation 4, 97 mg of the hemihydrate of the title 
so compound were prepared as a white powder from 0.24 g (0.47 mmole; of (4S)-4-benzyl-3-[(2R)-3-(2,6- 
dimethylmorphoIinocarbonyi)-2-(1 -naphthylmethyi)propionyl]-2-oxazolidinone [prepared as described in 
Preparation 18(a)]. 

Mass Spectrum m/e: 355 (M*). 

Elemental analysis: 
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Calculated for C21H25NO4 S HjO: 

C. 69.21%; H, 7.19%; N, 3.84%.. 
Found: 

C, 68.98%; H, 7.14%; N. 4.09%. 



PREPARATION 19 

(2R)-3-(1 -Naphthyl)-2-thiomorpholinocafbonylmethylpropionic acid 

1 9(a) (4S)-4-Benzyl-3-[(2R)-3-(1-naphtM 

Following a procedure similar to that described in Preparation 3, 340 mg (0.67 mmole). of N-[(2- 
benzyloxycarbonyl)methyl-3-(1 -naphthyl)propionylHSH-H-benzyl-2-oxazolidinone (prepared as described 
in Preparation 2) were reacted with 70 mg (0.67 mmoie) of thiomorphoiine to give 220mg of the title 
compound as a white powder. 



19(b) (2R)-3-( 1 -Naphthy l)-2»thiomorpholinocarbony Imethylpropionic acid 

Following a procedure similar to that described in Preparation 4, 84 mg of the hemihydrate of the title 
compound were prepared as a white powder from 0.20 g (0.4 mmole) of (4S)-4-benzyl-3-[(2R)-3-(1- 
naphthyl)-2-thiomorpholinocarbonylmethylpropionyl]-2-oxa2olidinone [prepared as described in Preparation 
19(a)], 

Mass Spectrum m/e: 343 (M + ). 

Elemental analysis: 

Calculated for C19H21NO3S V 2 H2O: 

C, 64.75%; H, 6.29%; N, 3.97%; S, 9.10%. 
Found: 

C. 65.05%; H, 6.34%; N, 4.21%; S, 8.80%. 



PREPARATION 20 

(2R)-2-(1 -Naphthy lmethyl)*3-(1-pyiTolidinvlcarbonvl)propionic acid 

20(a) (4S)^Benzyl-3-[(2R)-2-(1-naphthylmethy^ 

Following a procedure similar to that described in Preparation 3, 305 mg (0.6 mmole) of N-[(2- 
benzyioxycarbonyl)methyl-3-(1-naphthyl)propionyl]-(S)-(-)-4-benzyl-2-oxazolidinone (prepared as described 
in Preparation 2) were reacted with 43 mg (0.6 mmole) of pyrrolidine to give 240 mg of the hemihydrate of 
the title compound as a colourless amorphous substance. 

Eiementai analysis: 

Calculated for CsHxNtO* *V 2 H2O: 

C. 72.63%; H, 6.52%; N, 5.84%. 
Found: 

C f 72.68%; H f 6.32%; N, 5.81%. 
Mass Spectrum w/e : 470 (M*). 
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20(b) (2R)-2-(1"naphthytmethyl)-3"(VpYrrolidtnylcarbonyl)propionic acid 

Following a procedure similar to that described in Preparation 4, 83 mg of the title compound were 
prepared as a colourless* amorphous substance from 220 mg (0.47 mmole) of (4S)-4-benzyl-3-[(2R)-2-(1 - 
naphthyl methyl)-3-(1-pyrrolidinylcarbonyl)propionyl]-2-oxazolidinone [prepared as described in Preparation 
20(a)]. 

Mass Spectrum m/e: 31 1 (M*). 



PREPARATION 21 

(2R)-3-(1 -Naphthyl)-2-piperidinocarbonylmethylpropionic acid 

21 (a) (4S)"4-Benzyl-3-[(2R)-3-(1-naphthyl)-2-piperidinocarbonylmethyipropionyl]'2-oxazolidinone 

Following a procedure similar to that described in Preparation 3, 610 mg (1.2 mmole) of N-[(2- 
benzyloxycarbonyl)methyl-3-(1-naphthyl)propionyl]-{S)-(-)-4-benzyl-2-oxazolidinone (prepared as described 
in Preparation 2) were reacted with 250 mg (1.4 mmole) of piperidine to give 530 mg of the title compound 
as a white powder. 



21 (b) (2R)-3'(1"Naphthylh2'piperidinocarbonylmethylpropionic acid 

Following a procedure similar to that described in Preparation 4, 180 mg of the hemihydrate of the title 
compound were prepared as a white powder from 0.50 g (1.03 mmole) of (4S)-4-benzyI-3-[(2R)-3-(l- 
naphthyl)-2-piperidinocarbonylmethylpropionyl]-2-0)cazoiidinone [prepared as described in Preparation 21 (a)- 
]. 

Mass Spectrum m/e: 325 (M*). 

Elemental analysis: 

Calculated for CaHaN03 A 'i H2O: 

C, 71 .83%; H. 7.23%; N, 4.19%. 
Found: 

C. 71.60%; H, 6.96%; N, 4.20%. 



PREPARATION 22 

(2R)-3-(1 -Naphthyl)-2-[(propylcarbamoyl)methyl]propionic acid 

22(a) (4S)-4-Benzyi"3-r(2R)"3-(1-naphthyl)-2-[(propylcarbamoyl)methyllpropionyl1-2*oxazolidinone 

Following a procedure similar to that described in Preparation 3, 610 mg (1.2 mmole) of N-[(2- 
benzyloxycarbonyl)methyl-3-(1-naphthyl)propionylHSH-)^b9n^l-2s)xazolidinone (prepared as described 
in Preparation 2) were reacted with 83 mg (1.4 mmole) of propylamine to give 210 mg of the title compound 
as a white powder. 



22(b) (2R)-3-(1-Naphthyl)-2'[(propylcarbamoyl)methyl1propionic acid 

Following a procedure similar to that described in Preparation 4, 100 mg of 0.25-hydrate of the the title 
compound were prepared as a white powder from 0.17 g (0.37 mmole) of (4S)-4-benzyl-3-[(2R)-3-{1- 
naphthyl)-2-[{propylcarbamoyl)methyl]propionyl]-2-oxazolidinone [prepared as described in Preparation 22- 
(a)]. 

Mass Spectrum m/e: 299 (M + ). 
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Elemental analysis: 

Calculated for C*H*N03 1 * HzO: 

C, 71.14%; H, 7.13%; N, 4.61%. 
Found: 

C. 70.98%; H, 7.13%; N, 4.59%. 



PREPARATION 23 

(2R)-3-( 1 -Naphthy l)-2-[(phenethy Icarbamoy l)methy l]propionic acid 

23(a) (4S)^Benzyl-3-[(2RV3-(1-naphthyt)-2-[p^ 

Following a procedure similar to that described in Preparation 3, 350 mg (0.84 mmole) of N-[(2- 
benzyloxycarbonyl)methyl-3-(l -naphthyl)propionyl]-(SH-)-4-t>9n2yl-2-oxa20lidinone (prepared as described 
in Preparation 2) were reacted with 125 mg (1.04 mmole) of phenethylamine to give 390 mg of the title 
compound as a white powder. 



23(b) (2R)-3-(1-Naphthyl)-2-!(phenethylcarbamoyl)methyl]propionic acid 

Following a procedure similar to that described in Preparation 4 t 230 mg of the title compound were 
prepared as a white powder from 340 mg (0.65 mmole) of (4S)-4-benzyl-3-[(2R)-3-(1-naphthyl)-2-[- 
(phenethylcarbamoyl)methyl]propionyl]-2-oxa2olidinone (prepared as described in Preparation 23(a)]. 

Mass Spectrum m/e; 361 (M + ). 



PREPARATION 24 

(2R)-3-(4-Methyl-1-piperazinylcarbonyl)-2-(1-naphthylmethyl)propionic acid 

24(a) (4SH-Benzvl-3-f(2R)-3-(4-memvH-piperazm^^ 
azolidinone 

Following a procedure similar to that described in Preparation 3, 610 mg (1.2 mmole) of N-[(2- 
benzyioxycarbonyl)methyl-3-(l -naphthyl)propionyl]-(S)-(-)-4-benzy l-2-oxazolidinone (prepared as described 
in Preparation 2) were reacted with 120 mg (1.2 "mmole) of N-methylpiperazine to give 540 mg of the 
hemihydrate of the title compound as a colourless amorphous substance. 

Elemental analysis: 

Calculated for CxH^r^A "2 H2O: 

C 70.84%; H, 6.74%; N, 8.26%. 
Found: 

C. 70.62%; H, 6.44%; N, 8.11%. 



24(b) (2 R)-3"(4-Methyl-1-piperazinylcarbonyl>-2-(1»naphthylmethvl)propionic acid 

Following a procedure similar to that described in Preparation 4. 115 mg of the title compound were 
prepared as a colourless oil from 480 mg (0.96 mmole) of (4SH-benzyl-3-[(2R)-3-(4-methyl-1:piperazinyl- 
carbonyl)-2-(l-naphthylmethyl)-propionyl]-2-oxazolidinone [prepared as described in Preparation 24(a)], 

PREPARATION 25 

(2R)-3*(1-Naphthvl)-2-f(4-phenyl-1»piperazinyl)carbonvlmethyl]propionic acid 
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25(a) (4S)-4-Benzy l-3-[(2R)-3-( 1 -naphthyl)-2-f (4-pheny 1-1 -piperaziny Qcarbony Imethy l]propiony l]-2-ox- 

a2olidinone 

Foflowing a procedure similar to that described in Preparation 3. 230 mg of the title compound were 
s prepared as a white powder from 340 mg (0.67 mmole) of N-((2-benzyloxycarbonyl)methyt-3-(1-naphthyl)- 
propionyl](S)-(-H-benzyI-2-oxazolidinone (prepared as described in Preparation 2). 

25(b) (2R)-3-(1-Naphthyl)-2-[(4-phenyl-1-piperazinyl)carbonylmethyl]propionic acid 

10 

Following a procedure similar to that described in Preparation 4 t 103 mg of the hemihydrate of the title 
compound were prepared as a white powder from 0.21 g (0.37 mmole) of (4S)-4-benzyl-3-[(2R)-3-(1- 
naphthyl)-2-[(4-phenyl-1-piperazinyl)carbonylmethyl]propionyl]-2-oxazoIidinone [prepared as described in 
Preparation 25(a)]. 

75 

Mass Spectrum rrve: 402 (M+). 

Elemental analysis: 
Calculated for CsHsNaCb A < 2 H2O: 
20 C, 72.97%; H. 6.61%; N t 6.81%. 
Found: 

C. 72.68%; H. 6.62%: N, 6.67%. 



25 PREPARATION 26 

(2R)'3-(N t N-Diethylcarbamoyl)-2-(1-naphthylmethyl)propionic acid 

26(a) (4S)-4-Benzyl-3»[(2R)-3"(N,NK3iethylcarbamoyl)-2-(1-naphthylmemyl)propionyl>2-oxazolidinone 

30 

Following a procedure similar to that described in Preparation 3. 305 mg (0.6 mmole) of N-[(2- 
benzyloxycarbonyl)methyl-3-(1-naphthyl)propionylH§H-)-4-benzyl-2-oxazolidinone (prepared as described 
in Preparation 2) were reacted with 44 mg (0.6 mmole) of diethylamine to give 250 mg of the 0.25-hydrate 
of the title compound as a colourless amorphous substance. 

35 

Elemental analysis: 

Calculated for CaHaNzO* A U H2O: 

C. 73.01%; H, 6.87%; N, 5.87%. 
Found: 

40 C. 73.08%; H t 6.85%; N, 5.64%. 
Mass Spectrum m/e: 472 (M + ). 



45 26(b) (2R)-3-(N,N-Diethylcarbamoyl)-2-(1*n"aphthvlmethyl)propionic acid 

Following a procedure similar to that described in Preparation 4 t 100 mg of the title compound were 
prepared as a colourless amorphous substance from 230 mg (0.49 mmole) of (4S)-4-benzyl-3-f(2R)-3-(N.N- 
diethylcarbamoyl)-2-(1-naphthylmethyl)propionyl]-2-oxazolidinone [prepared as described in Preparation 26- 
50 (a)]. 

Mass Spectrum m/e: 313 (M+). 



55 PREPARATION 27 

(2R)-3-(Benzylcarbamoy l)-2-(1 -naphthylmethvDpropionic acid 
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27(a) (4S)^Benzvl-3-[(2R)-3«(benzylcarbamovl)-2-(1-naph 

Following a procedure similar to that described in Preparation 3. 610 mg (1.2 mmole) of N-[(2- 
benzyloxycarbonyl)methyl-3-(l -naphthyl)propionyl]-(S)-(-)-4-benzyl-2-oxa2olidinone (prepared as described 
5 in Preparation 2) were reacted with 130 mg (1.2 mmole) of benzylamine to give 530 mg of the title 
compound as a colourless oil. 

Elemental analysis: 
Calculated for CsHxN^*: 
w C. 75.87%; H f 5.97%; N, 5.53%. 
Found: 

C. 75.72%; H ( 6.07%; N, 5.66%. 

[a] * 5 = + 152.7 <c =1.5. methanol). 

is 

27(b) (2R)-3-(Benzylcarbamoy 1)-2-( 1 -naphthylmethy l)propionic acid 

Following a procedure similar to that described in Preparation 4, 270 mg of the title compound were 
20 prepared as an amorphous substance from 450 mg (0.92 mmole) of (4S)-4-benzyl-3-[(2R)-3- 
(benzylcarbamoyl)-2-(l -naphthylmethy l)propionyl]-2-oxazoIidinone [prepared as described in PreparatiorT27- 
<a)]. 

Elemental analysis: 
25 Calculated for C22H21NO3 A '* H2O: 

C, 75.09%; H f 6.16%; N, 3.98%. 
Found: 

C, 74.85%: H, 6.16%; N, 3.97%. 
30 [a] = +30° (c = 1. methanol) 

Mass Spectrum m/e: 347 (M*). 



35 PREPARATION 28 

4-Morpholinocarbonyl-2-(1 -naphthylmethy Qbutyric acid 

8.17 g (0.19 mole) of sodium hydride (as a 55% w/w dispersion in mineral oil) were added, whilst ice- 

40 cooling, to a solution of 25 g (0.16 mole) of dimethyl glutarate and 23.4 g (0.16 mole) of 1 -naphthaldehyde 
dissolved in 200 ml of anhydrous methanol. The mixture was heated under reflux for 30 minutes, after 
which 190 ml (0.19 mole) of a 1N aqueous solution of sodium hydroxide were added to it, and the mixture 
was again heated under reflux for 1 hour. The solvent was removed by distillation under reduced pressure, 
and the resulting residue was mixed with water and washed with diethyl ether. The aqueous layer was 

45 acidified and then extracted with diethyl ether. The ethereal layer was washed with a saturated aqueous 
solution, of sodium chloride and dried over anhydrous magnesium sulphate. The solvent was removed by 
distillation under reduced pressure, and then diisopropyl ether was added to the residue to precipitate 
crystals, which were collected by filtration to give 18.5 g of 2-(1 -naphthylmethy lene)glutaric acid. 

A mixture of 10 g (37 mmole) of the 2-(1-naphthylmethylene)glutaric acid prepared as described above 

so and 100 ml of acetic anhydride was stirred at 60°C for 1 hour. At the end of this time, the solvent was 
removed by distillation under reduced pressure, and the resulting residue was triturated with a 1 : 1 by 
volume mixture of benzene and hexane to precipitate crystals, which were collected by filtration to give 8.1 
. g of 2-(1 -naphthylmethy lene)glutaric anhydride. 

2.85 ml (33 mmole) of morpholine were added to a solution of 7.5 g (30 mmole) of the 2-(1- 

55 naphthylmethy lene)glutaric anhydride prepared as described above dissolved in 70 ml of methylene 
chloride, and the mixture was stirred at room temperature for 4 hours. It was then washed with a 5% w.*v 
aqueous solution of citric acid and with a saturated aqueous solution of sodium chloride and dried over 
anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure, to give 
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10.0 g {30 mmole) of 4-moiphoiinocarbonyl-2-(1-naphttiylmethylene)butyric acid. 

5.0 g (14.8 mmole) of this 4-morpholinocarbonyl-2-(l-naphmylmethylene)butyric acid were dissolved in 
50 ml of methanol and hydrogenated in hydrogen at atmospheric pressure in the presence of 1.0 g of a 
10% w/w palladium-on-carbon catalyst. The catalyst was then removed by filtration, after which the solvent 
5 was removed by distillation under reduced .pressure. The residue was triturated with diethyl ether to 
precipitate, crystals, which were collected by filtration to give 4.5 g of 4-morpholinocarbonyl-2-(l-naph- 
thylmethyl)butyric acid, melting at 130 - 135°C. 

Elemental analysis: 
w Calculated for CzjHaNO*: 

C. 70.36%; H, 6.79%; N, 4.10%. 
Found: 

C, 70.06%; H. 6.90%; N f 3.98%. 

j* 

15 

PREPARATION 29 

t-Butyl 5-(N-ben2yl-N-methylamino)-4-hydroxy-2-(1-naphthylmethyl)pentanoate 

20 2.39 g (7.65 mmole) of t-butyl 4,5-epoxy-2-(1 -naphthy lmethyl)pentanoate (prepared as described in 
Preparation 11) were reacted with 1.39 g (11.5 mmole) of N-methylbenzylamine in 20 ml of methanol for 2 
days. At the end of this time, the reaction mixture was concentrated by evaporation under reduced 
pressure, and the residue was purified by column chromatography through silica gel (eluent: a 5 : 95 by 
volume mixture of methanol and methylene chloride), to afford 3.13 g of the title compound as a pale brown 

25 Oil. 



PREPARATION 30 

ao 5-(N-Benzyl-N-methylamino)-2-(1 -naphthy lrnethyl)-4-oxopentanoic acid 

5.64 g of a sulphur trioxide/pyridine complex were added to a solution of 3.13 g (7.22 mmole) of t-butyl 
5-(N-benzyl-N-methylaminoH-hydroxy-2-(1-naphthyImethyl)pentanoate (prepared as described in Prepara- 
tion 29) and 5 ml of triethylamine dissolved in 20 ml of dimethyl sulphoxide at room temperature, and the 

35 mixture was stirred for 2 hours. At the end of this time, the reaction mixture was diluted with water and then 
extracted with ethyl acetate. The organic layer was washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulphate, after which it was concentrated by evaporation 
under reduced pressure. 20 ml of a 4N solution of hydrogen chloride in dioxane were added to the residue, 
and the mixture was stirred for 2 hours; it was then concentrated by evaporation under reduced pressure. 

40 The residue was dissolved in water, and the resulting solution was neutralized by adding a 1N aqueous 
solution of sodium hydroxide. It was then concentrated by evaporation under reduced pressure. The residue 
was dissolved in methylene chloride and the resulting insoluble materials were removed by filtration. The 
filtrate was concentrated by evaporation under reduced pressure to afford 1 .94 g of the title compound as a 
colourless amorphous substance. 

45 Silica gel thin layer chromatography. Rf value 0.55 (20% by volume methanol in methylene chloride). 



PREPARATION 31 

so (2R)-3-(N-Cyclohexyl-N-methylcarbamoyl)-2-(1-naptithylmethyl)propionic acid 

31(a) (4S)-4-lsopropyl-3-f(2R)-3^N-cycloh 
azolidinone 

55 - Following a procedure similar to that described in Preparation 3. 174 mg (0.38 mmole) of benzyl (3R)-4- 
(1 -naphthy l)-3-[(4S)-2-oxo-4-isopropyloxazolidin-3-yl]butyrate [prepared by a procedure similar to that de- 
scribed in Preparation 32(a)] were reacted with 52 mg (0.46 mmole) of N-hexyl-N-methyiamine to afford 170 
mg of the title compound as a white powder. 
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31 (b) (2ft)-3-(N-cyclohexyl-N-methylcarbamovl>-2-(1 -naphthylmethyQpropionic acid 

Following a procedure similar to that described in Preparation 4 f 70 mg of the title compound were 
prepared as a white powder from 150 mg of (4S)-4-isopropyl-3-[(2R)-3-<N-cyclohexyl-N-methy (carbamoyl )- 
2-(l-naphthylmethyl)propionyl]-2-oxa2blidinone [prepared as described in Preparation 31(a) above]. 

Mass Spectrum 353 (M+). 



PREPARATION 32 

(2R)-3-(N-Benzy l-N-methy Icarbamoy l)-2-( 1 -naphthylmethyQpropionic acid 

32(a) (4SH-lsopropyl-3-[(3*(1-naphthyl)propionyl>2-oxa2olidinone 

Following a procedure similar to that described in Preparation 1. 1.9 g (14.8 mmole) of (S)-(-)-4- 
isopropyl-2-oxazolidinone [instead of (S)-(-H-benzyl-2-oxazolidlnone] were reacted with 2.95 g (13.5 
mmole) of 1 -naphthylpropionyl chloride to afford 3.2 g of the title compound as a white powder. 

32(b) . (4S)-4-lsopropyl-3-[(2R)-3-(N-benzyl-N-methylcafr 

azolidinone 

Following a procedure similar to that described in Preparation 2, 384 mg (1.3 mmole) of (4S)-3-[3-(l- 
naphthyl)propionyl]-4-isopropyl-2-oxazolidinone were reacted with 613 ml (3.87 mmole) of benzyl 
bromoacetate. and then the mixture was worked-up according to Preparation 3 to give 297 mg-of the title 
compound as a white powder. 



32(c) (2R)'3-(N-Benzyl-N-methylcarbamoyl)-2-(1-naphthylmethyl)propionic acid 

Following a procedure similar to that described in Preparation 4. 825 mg of the title compound were 
prepared as a white powder from 1.42 g (3.0 mmole) of (4SH-isopropyl-3-[(2R)-3-(N-benzyl-N-methylcar- 
bamoyl)-2-(1-naphthylmethyl)propionyl]-2-oxazolidinone [prepared as described lt\ Preparation 32(b)]. 

Mass Spectrum m/e: 361 (M + ). 



PREPARATION 33 

Methyl N-(4-pheny 1-1 -piperazinylacetyl)-3-0 -naphthy D-L-alanate hydrochloride 

266 mg of methyl 3-(1-naphthylK-aJanate hydrochloride, 221 mg of (4-phenyl-1-piperazinyl)acetic acid 
and 0.35 ml of triethylamine were added to 5 mi of dimethyiformamide , and then 200 mg of diethyl 
cyanophosphonate (90%) were added dropwise, whilst ice-cooling, to the mixture. The mixture was then 
stirred for- 4 hours, after which it was allowed to stand overnight The reaction mixture was then 
concentrated by evaporation under reduced pressure, and water was added to the residue, which was then 
extracted with ethyl acetate. The organic extract was washed with a saturated aqueous solution of sodium 
bicarbonate and with a saturated aqueous solution of sodium chloride, in that order, and dried over 
anhydrous magnesium sulphate. The solvent was then removed by distillation under reduced pressure. The 
residue was purified by silica gel column chromatography (eluent a 1 : 9 by volume mixture of methanol 
and methylene chloride), to afford 278 mg of the title compound as an oily substance. 



PREPARATION 34 
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N-(4-pheny M -piperazinylacetyl)-3-(1 -naphthy l)-L-alanine 

1.2 ml of a 1N aqueous solution of sodium hydroxide was added to a solution of 250 mg of methyl (4- 
phenyl-l-pipera2inyl)acetyl-3-(l-naphthyl)-L-alanate hydrochloride (prepared as described in Preparation 
5 33) in 8 ml of methanol, and the mixture was stirred at room temperature for 2 hours. At the end of this 
time, 1.2 ml of 1N aqueous hydrochloric acid was added to the reaction mixture, which was then 
concentrated by evaporation under reduced pressure. The residue was purified by silica gel column 
chromatography (eluent a 15 : 85 by volume mixture_oTjnethanol and methylene chloride), to afford 220 
mg of the title compound as colourless powdery crystals, melting at 160 - 180°C. 



PREPARATION 35 

N-Morpholinoacetyl-3-(1 -naphthy l)-L-alanine 

/5 

7.8 g (6.4.6 mmole) of diphenylphosphoryl azide and 17.9 ml (129.1 mmole) of triethylamine were 
added, whilst ice-cooling, to a solution of 7.8 g (53.8 mmole) of 1-morpholinoacetic acid and 15.7 g (59.2 
mmole) of methyl 3-(1 -naphthyl)-L-aIanate hydrochloride in 80 ml of dimethylformamide. and the mixture 
was stirred at room temperature overnight At the end of this time, 300 ml of a saturated aqueous solution 

20 of sodium chloride were added to the reaction mixture, which was then extracted with ethyl acetate. The 
extract was then washed with a 5% w/v aqueous solution of citric acid, with a 5% w,v aqueous solution of 
sodium bicarbonate and with a saturated aqueous solution of sodium chloride, in that order, and dried over 
anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure. The 
residue was purified by silica gel column chromatography (eluent mixtures of methylene chloride and 

25 methanol in the propartions by volume 70 : 1 and 30 : 1), to afford 9.8 g of methyl N-morpholinoacetyl-3-0- 
naphthyl)-L-alanate as an oily substance. 

19.6 ml (19.6 mmole) of a 1N aqueous solution of sodium hydroxide were then added to a solution of 
7.0 g (19.6 mmole) of this methyl N-morpholinoacetyI-3-(1 -naphthy IH-alanate in 50 ml of methanol, and the 
mixture was stirred at room temperature for 1 hour. At the end of this time, 4.9 ml (19.6 mmole) of a 4N 

30 solution of hydrogen chloride in dioxane was added to the reaction mixture, and the mixture was extracted 
with methylene chloride. The organic extract was washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous sodium sulphate. The solvent was then removed by evaporation under 
reduced pressure, and the residue was crystallized by the addition of diethyl ether, to give 6.25 g of the title 
compound, melting at 100 - 103°C. 

35 



PREPARATION 36 



N-(t"Butoxycarbonyl)-cyclostatin-(2-pyrrolidylethyi)amide 

40 

202 mg (2.0 mmole) of triethylamine were added dropwise. whilst ice-cooling, to a solution of 250 mg 
(0.79 mmole) of N-(t-butoxycarbonyl)-cycIostatin, 109 mg (0.96 mmole) of 1-(2-aminoethyl)pyrrolidine and 
194 mg (1.2 mmole) of diethyl cyanophosphonate (95%) in 5 ml of methylene chloride, and the mixture was 
stirred for 3 hours. At the end of this time, ethyl acetate was added to the reaction mixture, and the mixture 
45 was washed with a 10% w/v aqueous solution of sodium bicarbonate and dried over anhydrous sodium 
sulphate. It was then evaporated to dryness under reduced pressure, to give 325 mg of the title compound. 



PREPARATION 37 

50 

N-[N-(t-Butoxycarfaonvl)-3-(1-naphthyl)-L-alanyl]-3"(4-thiazolyl)-DL-alanine 

8.51 g (33 mmole) of methyl 3-(4-thiazolyl)alanate, 7.35 g (45 mmole) of diethyl cyanophosphonate 
(95%) and 7.5 g (74 mmole) of triethylamine were added, whilst ice-cooling and stirring, to a solution of 
ss 9.45 g (30 mmole) of N-(t-butoxycarbonyl)-3-(1-naphthyl)-L-alanine in 80 ml of methylene chloride, and the 
mixture was stirred at room temperature for 16 hours. At the end of this time, the reaction mixture was 
washed with a 10% w/v aqueous solution of citric acid and with a 5% w/v aqueous solution of sodium 
bicarbonate, in that order, after which it was evaporated to dryness under reduced pressure to give a 
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powdery substance. The substance thus obtained was dissolved in 50 ml of 90% v/v aqueous methanol, 
and 25 ml of 1 N sodium hydroxide solution was added to the resulting solution, whilst stirring. The mixture 
was then allowed to react at room temperature for 3 hours. At the end of this time, the reaction mixture was 
concentrated by evaporation under reduced pressure. 25 ml of 1 N aqueous hydrochloric acid was added to 
s the resulting residue, and the mixture was extracted with ethyl acetate. The extract was washed with water 
and dried over anhydrous sodium sulphate, after which the solvent was removed by evaporation to dryness 
under reduced pressure, to give 5.7 g of the title compound. 



to PREPARATION 38 

N-[N-(t*Butoxvcarbonyl)-L-leucylHyclostatin-[3-(2-oxo-1"pyrrolidinyl)propyl1amide 

1 .37 g (5.5 mmole) of N-(t-butoxycarbonylH-!eucine hydrate was dehydrated by repeating 2-3 times 
*s the steps of dissolution in methanol followed by azeotropic distillation. Meanwhile, the t-butoxycarbonyl 
group was removed from 2.20 g (5 mmole) of N-(t-butoxycarbonyl)-cyclostatin-[3-(2-oxo-1-pyrrolidinyl)- 
propyljamide by treatment with a 4N solution of hydrogen chloride in dioxane. The two compounds thus 
obtained were dissolved together in 25 ml of methylene chloride, and then 1.03 g (6 mmole) of diethyl 
cyanophosphonate (95%) and 2.02 g (20 mmole) of triethylamine were added to the resulting solution, and 
20 the mixture was stirred, whilst ice-cooling for 1 hour; this stirring was continued at room temperature for 3 
days. At the end of this time, the reaction mixture was concentrated by evaporation under reduced 
pressure, and the residue was extracted with ethyl acetate. The extract was washed with a 10% w v 
aqueous solution of citric acid, with water and with a saturated aqueous solution of sodium chloride, in that 
order, after which it was dried over anhydrous magnesium sulphate, and the solvent was removed by 
25 distillation under reduced pressure. The residue was dissolved in methylene chloride, insoluble materials 
were removed by filtration, and the filtrate was concentrated by evaporation under reduced pressure. The 
residue was triturated with diethyl ether, to afford 12.25 g of the 0.25-hydrate of the title compound, melting 
at 170 - 173°C, 

30 Elemental analysis: 

Calculated for CaHszN^Oe 1; 4 H2O: 

C. 62.50%; H, 9.50%; N. 10.06%. 
Found: 

C, 62.40%; H, 9.46%; N. 10.04%. 

35 

PREPARATION 39 

N-[N g -(t-Butoxycarbonyl)-Ui^^ 

40 

2 grams (4.55 mmole) of N-(t-butoxycarbonyl)-cyclostatin-3-(2-oxo-l-pyrrolidinyl)propylamide (prepared 
by a procedure similar to that described in Preparation 36) were treated with 20 ml of a 4N solution of 
hydrogen chloride in dioxane to remove the t-butoxycarbonyl group, and- the reaction mixture was then 
concentrated by evaporation under reduced pressure. 20 ml of benzene were added to the residue, and the 

45 mixture was concentrated by evaporation under reduced pressure. This operation was repeated 2 - 3 times 
to thoroughly remove any remaining water. The compound thus obtained, together with 1 .52 g' (4.99 
mmole) of N-(t-butoxycarbonyl)-L-tryptophan, was suspended in 20 ml of . methylene chloride. 1.11 g (6.8 
mmole) of diethyl cyanophosphonate (95%) and 0.92 g (9.1 mmole) of triethylamine were then added to the 
resulting suspension, whilst ice-cooling and stirring, and the mixture was stirred at room temperature 

50 overnight. Trie reaction mixture was then concentrated Dy evaporation under reduced pressure, and the 
residue, after the addition of ice-water, was extracted with ethyl acetate. The extract was washed with a 
10% w/v aqueous solution of citric acid, with a 10% w/v aqueous solution of sodium bicarbonate and with a 
saturated aqueous solution of sodium chloride, in that order, after which it was dried over anhydrous sodium 
sulphate, and concentrated by evaporation under reduced pressure. The residue was purified by silica gel 

55 thin layer chromatography (developing solvent: a 1 : 10 by volume mixture of methanol and chloroform), 
and the product was reprecipitated with a mixture of methylene chloride and hexane. to afford 2.8 g (96%) 
of the title compound as a pale yellow powder. 
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PREPARATION 40 ^ 

N-(N-Benzyl-N'methylaminoacetyl)-3-(1-naphthyO-L-alanine 

5 40(a) Methyl N-(N-benzy l-N-meth y laminoacety l)-3-( 1 -naphthy D-L-aianate 

53 mg (0.5 mmole, of sodium carbonate were added to a solution of 350 mg (1.0 mmole) of methyl N- 
bromoacetyl-3-(1-naphthyl)-L-alanate and 121 mg" (1.0 mmole) of N-benzyl-N-methylamine in 15 ml of 
dimethylformamide. and the" mixture was stirred at room temperature for 10 hours. At the end of this time. 
to the solvent was removed by distillation under reduced pressure, and the residue, after the addition of a 
small amount of water, was extracted with ethyl acetate. The extract was dried over anhydrous sodium 
sulphate and concentrated by evaporation under reduced pressure, and the residue was purified by silica 
gel column chromatography (eiuent: a 10 : 1 by volume mixture of chloroform and methanol), to afford 280 
mg of the title compound as an oily substance. P 

15 



40(b) N*(Benzyl-N-methylaminoacetylh3-(1-naphthyl)-L-alanine $ 

1 .92 ml (1 .92 mmole) of a 1 N aqueous solution of sodium hydroxide was added to a solution of 250 mg 
20 (0.64 mmole) of methyl N-(N-benzyl-N-methylaminoacetyl)-3-(l-naphthyl)-L-alanate [prepared as described 
. in step (a) above] in 2 mTof methanor and the mixture was stirred at room temperature for 4 hours. At the 
end of this time, the reaction mixture was neutralized by the addition of 1.92 mg (1.92 mmole) of 1N 
aqueous hydrochloric acid, and the methanol was removed by evaporation under reduced pressure. The 
residue was extracted with ethyl acetate, the extract was dried, and the solvent was removed by distillation 
25 under reduced pressure. The residue was purified by silica gel column chromatography (eiuent: a 5 : 1 by 
volume mixture of chloroform and methanol), to afford 171 mg of the title compound as white crystals, 
melting at 104- 107°C. 



oo PREPARATION 41 



N-(N-Benzyl-N-ethylaminoacetyl)-3-(1'naphthyO-L-alanine 

Following a procedure similar to that described in Preparation 40(a), 350 mg (1 .0 mmole) of methyl N- 
35 bromoacetyl-3-(l-naphthyl)-L-aianate and 161 mg (1.2 mmole) of N-benzyl-N-ethylamine were reacted 
together, and the ester thus obtained (370 mg; 0.92- mmole) was dissolved in 3 ml of methanol. 2.76 ml 
(2.76 mmole) of a 1N aqueous solution of sodium hydroxide were then added to the resulting solution, and 
the reaction was allowed to proceed at room temperature for 4 hours. At the end of this time, 2.76 ml (2.76 
mmole) of 1N aqueous hydrochloric acid was added to the reaction mixture, and the reaction mixture was 
40 then evaporated to dryness under reduced pressure. After the resulting residue had been thoroughly dried. 
518 mg of the title compound containing sodium chloride were obtained as a white powder. 



PREPARATION 42 

45 

N-(N«Benzyl«N-lsopropylaminoacetyl)-3-(1-naphthyl)-L-alanine 

Following a procedure similar to that described in Preparation 40(a). 350 mg (1 .0 mmole) of methyl N- 
bromoacetyl-3-(1-naphthyl)-L-alanate and 179 mg (1.2 mmole) of N-benzyl-N-isopropylamine were reacted 
so together, and the ester thus obtained (314 mg; .0.75 mmole) was dissolved in 5 ml of methanol. 2.25 ml 
(2.25 mmole) of a 1 N aqueous solution of sodium hydroxide were then added to the resulting solution, and 
the reaction was allowed to proceed at room temperature for 4 hours. At the end of this time, the reaction 
' mixture was neutralized by the addition of 2.25 ml (2.25 mmole) of 1N aqueous hydrochloric acid, and 
evaporated'to dryness under reduced pressure. After the resulting residue had been thoroughly dried. 434.9 
55 mg' of the title compound containing sodium chloride were obtained as a white powder. 



PREPARATION 43 
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N-(N'Butvl-N-methylaminoacetvO-3*(1-naphthyl)-L-alanine 

Following a procedure similar to that described in Preparation 40(a), 350 mg (1.0 mmole) of methyl N- 
bromoacetyl-3-(1-naphthyl)-L-aJanate and 105 mg (1.2 mmole) of N-butyl-N-methylamine were reacted 
together, and the ester thus obtained (300 mg; 0.84 mmole) was dissolved in 3.0 ml of methanol. 3.0 ml 
(3.0 mmole) of a 1 N aqueous solution of sodium hydroxide were then added to the resulting solution, and 
the reaction was allowed to proceed at room temperature for 4 hours. At the end of this time, the reaction 
mixture was neutralized by the addition of 3.0 ml (3.0 mmole) of IN aqueous hydrochloric acid, and 
evaporated to dryness under reduced pressure. After the resulting residue had been thoroughly dried, 433 
mg of the title compound containing sodium chloride were obtained as a white powder. 

PREPARATION 44 

N-CN-Benzyl-l-piperazinylacetvlWI'naphthyiVL'alanine 

A solution of 350 mg (1 mmole) of methyl N-bromoacetyl-(1-naphthylR-alanate [prepared as described 
in Example 51(a)] and 194 mg (1.1 mmole) of N-benzylpiperazine in 20 ml of dimethylformamide was 
stirred at room temperature for 1 day. At the end of this time, the reaction mixture was concentrated by 
evaporation under reduced pressure, and the residue was extracted with ethyl acetate. The extract was 
washed with a saturated aqueous solution of sodium chloride and dried over anhydrous magnesium 
sulphate, after which the solvent was removed by distillation under reduced pressure. The residue was 
purified by silica gel thin layer chromatography (developing solvent: a 20 : 1 by volume mixture of 
methylene chloride and methanol), to afford 440 mg (0.99 mmole) of methyl N-(N-benzyM- 
piperazinylacetyl)-3-(l-naphthyl)-L-alanate. ~ 

3 ml of a 1 N aqueous solution of sodium hydroxide were then added to a solution of this methyl N-{N- 
benzyl-1-piperazinylacetyl)-3-(1-naphthyl)-L-alanate in 3 ml of methanol, and the mixture was allowed To 
react at room temperature for 2.5 hours. At the end of this time, the reaction mixture was neutralized by the 
addition of 3 ml of 1N aqueous hydrochloric acid, after which it was concentrated by evaporation under 
reduced pressure. Ethanol was added to the residue, and the mixture was again concentrated by 
evaporation under reduced pressure. This operation was repeated 2-3 times to remove thoroughly any 
remaining water, and thereby to afford 590 mg of the title compound containing sodium chloride as a white 
powder. 



PREPARATION 45 

N-(N-Methyl*N-phenvlaminoacetyl)-3«(1-naphthvl)-L-alanine 

A solution of 1.75 g (5 mmole) of methyl N-bromoacetyl-3-(1-naphthyl)-L-alanate [prepared as described 
in Example 51(a)] and 5.36 g (50 mmole) of N-methylaniline in dimethylformamide was stirred at room 
temperature for 40 hours; the stirring was then continued at 50°C for a further 9 hours. At the end of this 
time, the reaction mixture was concentrated by evaporation under reduced pressure, and the residue was 
extracted with ethyl acetate. The extract was washed with a 2% w/v aqueous solution of citric acid (3 
times), with water, with a 5% w/v aqueous solution of sodium bicarbonate and with a saturated aqueous 
solution of sodium chloride, in that order. It was then dried over anhydrous magnesium sulphate, and the 
solvent was removed by distillation under reduced pressure. The residue was purified by silica gel thin 
layer chromatography (developing solvent: a 2 : 1 by volume mixture of hexane and ethyl acetate), to afford 
0.44 g (1.17 mmole) of methyl N-(N-methyl-N-phenyiaminoacetyl)-3-(l-na^ as an oily sub- 

stance. " 

A solution of this methyl N-(N-methyl-N-phenylaminoacetyl)-3-(1-naphthyl)-L-alanate in 12 ml of a IN 
solution of sodium hydroxide in 90% wv aqueous methanol was stirred at room Temperature for 3 hours. At 
the end of this* time, the reaction mixture was neutralized by the addition of 12 ml of 1N aqueous 
hydrochloric acid, the sodium chloride produced was removed by filtration, the filtrate was concentrated by 
evaporation under reduced pressure, and the residue was triturated with diethyl ether, to afford 472 mg of 
the title compound as a white powdeir. 
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PREPARATION 46 

N'(NK:yclohexyhN-methylanriinoacetylh3*(l-naphthyl)-L-alanine 

s A solution of 5 g (14.3 mmole) of methyl N-bromoacetyi-3-(1-naphthyl)-L-alanate [prepared as described 
in Example 51(a)] and 6.5 g (57.5 mmole) of N-cyclohexyi-N-methylamine in 50 ml of dimethylformamide 
was stirred at 50 °C for 3 hours. At the end of this time, the reaction mixture was concentrated by 
evaporation under reduced pressure, and the residue was extracted with ethyl acetate. The extract was 
washed with a 2% w/v aqueous solution of citric acid (3 times), with water, with a 5% w/v aqueous solution 

w of sodium bicarbonate and with a saturated aqueous solution of sodium chloride, in that order, after which it 
was. dried over anhydrous magnesium sulphate, and the solvent was removed by distillation under reduced 
pressure. The residue was dissolved in 30 ml of a 1N solution of sodium hydroxide in 90% v/v aqueous 
methanol, and the solution was stirred at room temperature for 3 hours. At the end of this time, the reaction 
mixture was neutralized by the addition of 30 ml of 1N aqueous hydrochloric acid and concentrated by .* 

ts evaporation under reduced pressure. The mixture was then diluted with methanol, the sodium chloride 
produced was removed by filtration, the filtrate was again concentrated by evaporation under reduced 
pressure, and the residue was triturated with hexane, to afford 5.5 g of the title compound as a white « 
powder, melting at 72 - 77°C. 

20 

PREPARATION 47 

N-(N,N-Dicyciohexylaminoacetyl)-3-(1"naphthyl)-L-alanine 

25 47(a) Methyl N.N-dicyclohexylglycinate 

3.06 g (20 mmole) of methyl bromoacetate were added, whilst ice-cooling, to a solution of 7.25 g (40 
mmole) of N.N-dicycIohexylamine in 50 ml of dry benzene, and the mixture was heated under reflux for 9 
hours. At the end of this time, the reaction mixture was cooled, the precipitated materials were removed by 
ao filtration, and the filtrate was concentrated by evaporation under reduced pressure, to afford 5.07 g of the 
title compound as an oily substance. 



47(b) Methyl N-(N.N-dicyclohexylaminoacetyl)-3-(1-naphthyl)-L-alanate 

3S 

8 ml (8 mmole) of a 1 N aqueous solution of sodium hydroxide solution were added to a solution of 1 .01 
g (4 mmole) of methyl N,N-dicyclohexylglycinate [prepared as described in step (a) above] in 8 ml of 
methanol, and the mixture was stirred at room temperature for 4 hours. At the end of this time, 12 ml (12 
mmole) of 1N aqueous hydrochloric acid were added to the reaction mixture, and the mixture was 

40 concentrated by evaporation under reduced pressure. Benzene was then added to the residue, and the 
solvent was removed by distillation under reduced pressure; this operation was repeated twice to remove 
any remaining water. The product thus prepared, together with 530 mg (2 mmole) of methyl 3-(1-naphthyl)- 
L-alanate, was dissolved in 10 ml of dimethylformamide, and 1.62 g (16 mmole) of triethylamine and 0.33 g 
(2 mmole) of diethyl cyanophosphonate (95%) were added to the resulting solution, whilst ice-cooling. The 

45 mixture was then stirred at room temperature for 4 hours and allowed to stand overnight The solvent was 
then removed by distillation under reduced-pressure, and the residue was purified by silica gel thin layer 
chromatography (developing solvent: methylene chloride), to afford 440 mg of the title compound as an oily 
substance. 

so Mass Spectrum m/e: 450 (M + ). 

Elemental analysis: 
Calculated for C2BH38N2O3 

C. 74.63%; H, 8.50%; N. 6.22%. 
55 Found: 

C, 74.71%; H, 8.80%; N. 6.09%. 
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47(c) N»(N,N-Dicyclohexvlaminoacetyl)*3-(1-naphthvO-L*alanine 

160 mg (0.35 mmole) of the methyl N-(N,N-dlcyclohexylaminoacetyl)-3-(1-naphthyl)-L-alan ate [prepared 
as described in step (b) above] were reacted according to the method described in Preparation 40(b), to 
give 1 52 mg of the title compound as a white powder. 



PREPARATION 48 

N-(N,N-Diisobutylaminoacetyl)-3"(1-naphthyl)-L-alanine 
48(a) Methyl N.N-diisobutylqlycinate 

Following a procedure similar to that described in Preparation 47(a) 5.17 g (40 mmole) of N.N- 
diisobutylamine and 3.06 g (20 mmole) of methyl bromoacetate were reacted together, to give 4.02 g oFthe 
title compound as a white powder. 



48(b) Methyl N-(N,N-diisobutylaminoacetyl)"3-(1-naphthyl)*L-alanate 

805 mg (4 mmole) of methyl N.N-diisobutylglycinate [prepared as described in step (a) above] and 530 
mg (2 mmole) of methyl 3-(1-naphthyl)-L-alanate were reacted together according to the method described 
in Preparation 47(b), to give 640 mg of the title compound as an oily substance. 

Mass Spectrum m/e: 398 <M + ). 

Elemental analysis: 
Calculated for CwHjdN^: 

C, 72.33%; H, 8.60%; N, 7.03%. 
Found: 

C, 72.07%; H, 8.57%; N. 7.15%. 



48(c) N-(N,N-Diisobutvlaminoacetyl)*3-(1-naphthylH*alanine 

140 mg (0.35 mmole) of methyl N-(N,NHjiisobutylaminoacetyl^^ [prepared as 

described in step (b) above] were reacted according to the method described in Preparation 40(b). to give 
1 1 5 mg of the title compound as a white powder. 



PREPARATION 49 

N*[4-(2-MethoxyphenylM-pipera2inylacetvll-3-(1-naphthyl)-L-alanine 

49(a) Methyl N-[4-(2-methoxyphenylH -piperazinvlacetyl1-3-(l -naphthyQ-L-alanate 

63.6 mg (0.6 mmole) of sodium carbonate and 230 mg (1 mmole) of 1-(2-methoxyphenyl)piperazine 
were added to a solution of 350 mg (1 mmole) of methyl N-bromoacetyl-3-(1-naphthyl)-L-alanate in 10 ml of 
dimethylformamide, and the mixture was stirred at room temperature for 10 hours. The solvent was then 
removed by distillation under reduced pressure, and the residue was purified by silica gel column 
chromatography (eluent a 10 : 1 by volume mixture of methylene chloride and methanol), to afford 396.9 
mg of the title compound as an oily substance. 
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49(b) N-f4-(2-MethoxyphenylH -plperazinylacetyl]-3-( 1 -naphthylH-alanine 



3 ml (3 mmoie) of a 1N aqueous solution of sodium hydroxide were added to a solution of 390 mg 
(0.845 mmole) of methyl N-f4-(2-methoxyphenyl)-1-piperazinylacetyl]-3-(1-naphthyl)-L-alanate [prepared as 
s described in step (a) above] in 3 ml of methanol, and the mixture was stirred at room temperature for 4 
hours. At the end of this time, methanol was removed by distillation under reduced pressure, and 3 ml of 
IN aqueous hydrochloric acid was added to the residual aqueous layer. The crystals deposited were 
collected by filtration, washed with water and dried, to afford 367 mg of the title compound, melting at 147 - 
152°C. 

10 

PREPARATION 50 

N-[(4-Chlorobenzhydryl)-1-piperazinylacetyl1-3-(1<taphthylK-alanine ? 

75 

63.6 mg (0.6 mmole) of sodium carbonate and 273 mg (1 mmole) of 1-(4-chlorobenzhydryl)piperazine 
were added to a solution of 350 mg (1 mmole) of methyl N-bromoacetyl-3-(1-naphthyl)-L-alanate in 10 ml of § 
dimethylformamide, and the mixture was stirred at room temperature for 10 hours. At the end of this time, 
the solvent was removed by distillation under reduced pressure, and the residue was purified by silica ge! 
20 column chromatography (eiuent a 10 : 1 by volume mixture of methylene chloride and methanol), to afford 
389.3 mg of methyl N-[(4-^loroben2hydrylj-l-piperazinylacetyl]-3-(1-naphthyl)-L-alanate as an oily sub- 
stance. This ester was reacted with 2.1 ml of a 1N aqueous solution of sodium hydroxide according to the 
method described in Preparation 49(b), to afford 306.7 mg of the title compound as white crystals, melting 
at140- 145°C. 

25 

PREPARATION 51 

N"[(2R)-3-Morpholinocarbonyl-2"(1-naphthylmethyl)proptonyl]-3-(4-thiazoiyl)-DL-alanine 

30 

51(a) Methyl N-f(2R)-3-morpholinocarbonyl-2-(1-naphW 

A solution of 263.4 mg (0.92 mmole) of methyl N-(t-butoxycarbonyl)-3-(4-thiazoiyl)-DL-alanate 
dihydrochioride in 10 ml of a 4N solution of hydrogen chloride in dioxane was stirred at room temperature 

35 for 30 minutes, after which the solvent was removed by distillation under reduced pressure. The residue 
was dried thoroughly, after which it was suspended in 10 ml of methylene chloride. 300 mg (0.92 mmole) of 
(2R)-3-morpholinocarbonyl-2-(1-naphthylmethyl)propionic acid were then added to the resulting solution. 
224 mg (1 .37 mmoie) of diethyl cyanophosphonate (95%) and 557 mg (5.5 mmole) of triethylamine were 
then added to this mixture, whilst ice-cooling under an atmosphere of nitrogen, and the reaction mixture was 

40 stirred at room temperature for 3 hours. At the end of this time, the solvent was removed by distillation 
under reduced pressure, and the residue was extracted with methylene chloride. The extract was washed 
with a 10% w/v aqueous solution of citric acid, with a saturated aqueous solution of sodium bicarbonate and 
with a saturated solution of sodium chloride, in that order, dried over anhydrous sodium sulphate and 
concentrated by evaporation under reduced pressure, to afford the title compound as a pate yellow oit. 

45 

t 

51(b) N-[(2R)-3-Morpholinocarbonyl-2'(1-naphthylmethyl)propionyl]"3-(4'thia2olyl)-DL-alanine 

The whole of the methyl N-{(2R)-3-morphoIinocarbonyl-2-(1-naphthylmethyl)propionyi]-3-(4-thia2olyl)- ^ 
so OL-alanate [prepared as described in step (a) above] was dissolved in 5 ml of methanol, and 10 ml (10 
mmole) of. a 1 N aqueous solution of sodium hydroxide were added to the resulting solution. The mixture 
was then stirred at room temperature for 3 hours; after which it,was neutralized by the addition of a 10% 
w/v aqueous solution of citric acid, and then the solvent was removed by distillation under reduced 
pressure. The residue was extracted with ethyl acetate. The extract was dried over anhydrous sodium 
55 sulphate and concentrated by evaporation under reduced pressure. Hexane was added to the residue, to 
afford 400 mg of the title compound as white crystals. 
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PREPARATION 52 

N (t-Butoxycarbonyl)-3-cyclohexyl-L-alanine dicyclohexylamine salt 

A solution of 10 g (37.7 mmole) of N-(t-butoxycarbonylH-phenyIaIanine in 100 ml of ethanol was 
subjected to medium pressure hydrogenation for 14 hours in the presence of 1 g of a 5% w.w 
rhodium/alumina catalyst to hydrogenate the phenyl group to a cyclohexyl group. At the end of this time, 
the catalyst was removed by filtration, and the solvent was evaporated from the filtrate under reduced 
pressure. Ethyl acetate was then added to the residue, and the organic layer was washed with water and 
dried over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced 
pressure. The residue was dissolved in diethyl ether, and the solution was made alkaline by the addition of 
cyciohexylamine and then allowed to stand at room temperature, to afford 16.6 g of the title compound as 
white crystals, melting at 169 - 171 6 C. 

Elemental analysis: 
Calculated for CsHisN&i: 

C. 68.98%; H. 10.69%; N, 6.19%, 
Found: 

C. 68.92%; H. 10.52%; N. 6.08%. 



PREPARATION 53 

(1 S, 2S)-N-(t-Butoxycarbonyl)-2-methyH -(morphoHnomethyl)butylamine 

9.59 ml (69.0 mmole) of triethylamine and 11.0 g (69.0 mmole) of a pyridine/sulphur trioxide complex 
were added to a solution of 5.0 g (23.0 mmole) of N-(t-butoxycarbonylK-tsoleucinol in 50 ml of dimethyl 
sulphoxide. and the mixture was stirred at room temperature for 15 minutes. At the end of this time, the 
reaction mixture was poured onto ice-water, and extracted with diethyl ether. The organic extract was 
washed with a 5% w/v aqueous solution of citric acid, with a 5% w/v aqueous solution of sodium 
bicarbonate and with water, in that order. It was then dried over anhydrous sodium sulphate. The solvent 
was then removed by distillation under reduced pressure to give 5.0 g of N-(t-butoxycarbonyl)-L-leucinal as 
an oily substance. 

12.0 ml (0.14 mmole) of morpholine and 11.5 ml (46 mmole) of a 4N solution of hydrogen chloride in 
dioxane were added to 100 ml of methanol and, after agitation of the mixture, the whole (23 mmole) of the 
N-(t-butoxycarbonyl)-L-leucinal prepared as described above and 1.0 g (16 mmole) of sodium 
cyanoborohydride were added, and the mixture was stirred at room temperature for 40 hours. At the end of 
this time, the reaction mixture was neutralized by the addition of a 4N solution of hydrogen chloride in 
dioxane, and the solvent was removed by distillation under reduced pressure. Ethyl acetate was added to 
the residue, after which it was washed with a 5% w/v aqueous solution of sodium bicarbonate and with 
water, in that order. It was then dried over anhydrous sodium sulphate. The solvent was removed by 
evaporation under reduced pressure, and the residue was purified by silica gel column chromatography, 
using methylene chloride as the eluent. to afford 3.49 g of the title compound as an oily substance. 

Silica gel thin layer chromatography, Rf value 0.80. 

Elemental analysis: 
Calculated for C15HXN2O5: 

C. 62.90%; H, 10.56%; N. 9.78%. 
Found: 

C. 62.65%; H. 10.37%; N, 9.60%. 



PREPARATION 54 
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Methyl N-[N-(t-butoxycarbonyl)-3-(4-thiazoiyl)-L'alanvl>-cyclostatinate 

2 ml of thionyl chloride were added, at -20°C, to 20 ml of methanol, and the resulting solution was 
stirred for 10 minutes. At the end of this time, 2.85 g (9.0 mmole) of N-(t-butoxycarbonyl)-(3S. 4Sh4-amino- 

5 5-cyclohexyl-3-hydroxypentanoic acid were added to the solution, and the reaction mixture was stirred at ■ 
room temperature for 14 hours. The solvent was then removed by distillation, and the residue was dried by 
azeotropic distillation with benzene 3 times, to afford methyl (3S. 4S)-4-amino-5-cyclohexyl-3-hydroxypen- 
tanoate hydrochloride. The whole of this hydrochloride was dissolved in 30 ml of-dimethylformamide. and 
2.71 g (9.9 mmol) of N-(t-butoxycarbonyl)-3-(4-thiazolyl)-L-alanine, 1.97 g (10.9 mmole) of diethyl 

w cyanophosphonate (95%) and 2.76 ml (19.9 mmole) of triethylamine were added to the solution. The 
reaction mixture was then stirred at room temperature for 3 hours, after which the solvent was removed by 
evaporation under reduced pressure and the residue was dissolved in ethyl acetate. The resulting organic 
solution was washed with a 5% w/v aqueous solution of sodium bicarbonate, with a 5% w<v aqueous 
solution of citric acid and with a saturated aqueous solution of sodium chloride, in that order. It was then * 

js dried over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced 
pressure, and the residue was purified by silica gel column chromatography (eluent: a 50 : 1 by volume 
mixture of methylene chloride and methanol), after which it was triturated with diethyl ether, to give 3.76 g $ 
of the title compound as white crystals, melting at 128 - 130°C. 
Silica gel thin layer chromatography. Rf value 0.69. 

20 

Elemental analysis: 
Calculated for Gzrt/IShOsS: 

C, 57.12%; H, 7.71%; N. 8.69%; S, 6.63%. 
Found: 

25 C, 56.87%; H, 7.75%; N, 8.41%; S. 6.48%. 



PREPARATION 55 



30 Methyl N-fN-[N-(t-butoxycarbonyl)-3-cyclohexyl-L-alanylh3-(4-thiazolylhL-alanyl}*cyclostatinate 

Methyl N-[3-(4-thiazolyl)-L-alanyl]-cyclostatinate hydrochloride was obtained by removing the t-butox- 
ycarbonyl group from 2.0 g (4.14 mmole) of methyl N-[N-(t-butoxycarbonyl)-3:(4-thiazolyl)-L-alanyll- 
cyclostatinate (prepared as described in Preparation 54) by treating it with a 4N solution of hydrogen 
35 chloride in dioxane. Meanwhile, the free carboxylic acid was obtained from 1.87 g (4.14 mmole) of the N-(t- 
butoxycarbonyl)-3-cyclohexyl-L-alanine dicyclohexylamine salt (prepared as described in Preparation 52) by 
treating it with 1N aqueous hydrochloric acid. The whole of the resulting compounds were dissolved in 20 
ml of tetrahydrofuran. 

0.90 g (4.97 mmole) of diethyl cyanophosphonate (95%) and 1.84 ml (13.3 mmole) of triethylamine 
40 were added, whilst ice-cooling, to the tetrahydrofuran solution obtained above, and the mixture was then 
stirred at room temperature for 14 hours. At the end of this time, the reaction mixture was concentrated by 
evaporation under reduced pressure, and the residue was dissolved in ethyl acetate. The resulting solution 
was washed with a 5% w/v aqueous solution of citric acid, with a 5% w/v aqueous solution of sodium 
bicarbonate and with a saturated aqueous solution of sodium chloride, in that order, after which it was dried 
45 over anhydrous sodium sulphate. The solvent was then removed by evaporation under reduced pressure, 
and the residue was crystallized from hexane. to afford 2.55 *g of the title compound as white crystals, 
melting at82 - 85°C 



50 PREPARATION 56 

N-{N-[N-(N-Benzyl-N-methylaminriacetyl^ 

N-{N-[N-(t-butoxycarbonyl)-3^yclohexyi-L-aianyl]-3-(4-thiazoly hydrochloride was 

55 obtained by removing the t-butoxycarbonyi group from 2.30 g (3.61 mmole) of methyl N-{N-[N-(t- 
butoxycarbonyl)-3-cyclohexyl-L-alanylh3-(4-thiazolyl)-L-alanyl}-cyclostatinate (prepared as described in 
Preparation 55) by treating it with a 4N solution of hydrogen chloride in dioxane. The whole of the resulting 
compound and 0.78 g (4.33 mmole) of N-benzyl-N-methylaminoacetic acid were then dissolved in 10 ml of 
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dimetylformamide. 0.78 g (4.33 mmole) of* diethyl cyanophosphonate (95%) and 1.61 ml (11.6 mmole) of 
triethylamine were then added, whilst ice-cooling, to the resulting solution, and the solution was. stirred at 
room temperature for 18 hours. At the end of this time, the reaction mixture was concentrated by 
evaporation under reduced pressure, and the residue was purified by silica gel column chromatograpny 
(eluent a 20 : 1 by volume mixture of methylene chloride and methanol), to afford 1 .87 g of methyl N-{N- 
[N-benzyl-N-methylaminoacetyl-3-cyclohe^ ~~ 

1.44 g (2.06 mmole) of this methyl N-^-{N-benzyl-N-methylaminoacetyl-3-cyclohexyl-L-alanyl]-3-(4- 
thiazolylK-alanyl}-cyciostatinate was dissolved Tn 10 ml of methanol, 2.48 ml (2.48 mmole) of a 1N 
aqueous solution of sodium hydroxide were added thereto, and the mixture was stirred at 0°C for 1 hour. At 
the end of this time, the reaction mixture was neutralized by the addition of 0.62 ml (2.48 mmole) of a 4N 
solution of hydrogen chloride in dioxane, after which it was concentrated by evaporation under reduced 
pressure. The residue was dissolved in methylene chloride, and the resulting solution was washed with 
water and dried over anhydrous sodium sulphate. The solvent was then removed by evaporation under 
reduced pressure. The residue was crystallized by the addition of diethyl ether, to afford 1.34 g of the 
monohydrate of the title compound as white crystals, melting at 109 - 1 12° C. 

Elemental analysis: 

Calculated for CkHsNsOsS H2O: 

C. 61.60%; H, 7.90%; N. 9.98%: S. 4,57%. 
Found: 

C. 61.66%; H, 7.70%; N, 9.93%; S. 4.73%. 



PREPARATION 57 

N-(t-Butoxycarbonyl)-cyclostatin'(2-pyrrolidvlethyl)amide 

202 mg (2.0 mmole) of triethylamine were added dropwise, whilst ice-cooling, to a solution of 250 mg 
(0.79 mmole) of N-(t-butoxycarbonyl)-cyclostatin. 109 mg (0.96 mmole) of 1-(2-aminoethyl)pyrrolidine and 
194 mg (1.2 mmole) of diethyl cyanophosphonate (95%) in 5 ml of methylene chloride, and the mixture was 
stirred for 3 hours at room temperature. At the end of this time, ethyl acetate was added, and the reaction 
mixture was washed with a 10% w/v aqueous solution of sodium bicarbonate, dried over anhydrous sodium 
sulphate, and evaporated to dryness under reduced pressure, to give 325 mg of the title compound. 

PREPARATION 58 

N-[N"(t-Butoxycarbonvl)-L-leucylKvclostatin-[3-(2*oxo-1-pyrrolidinyl)propyl]amide 

A solution of 1.37 g (5.5 mmole) of N-(t-butoxy carbonyl)-L-leucine hydrate was dried by azeotropic 
distillation 2-3 times with methanol. Meanwhile, the t-butoxycarbonyl group was removed from 2.20 g (5 
mmole) of N-(t-buto>cycaitMDnylKyclostatin-[3-(2-oxo-1-pyrrolidinyl)propyl]amide by treatment with a 4N 
solution of hydrogen chloride in dioxane. The whole of the above two starting compounds were dissolved in 
25 mi of methylene chloride, and then 1.03 g (6 mmole) of diethyl cyanophosphonate (95%) and 2.02 g (20 
mmole) of triethylamine were added to the resulting solution, and the mixture was stirred, whilst ice-cooling, 
for 1 hour and then at room temperature for 3 days. At the end of this time, the reaction mixture was 
concentrated by evaporation under reduced pressure, and the residue was extracted with ethyl .acetate. The 
extract was washed with a 10% w/v aqueous solution of citric acid, with water, with a 5% w/v aqueous 
solution of sodium bicarbonate and with a saturated aqueous solution of sodium chloride, in that order. It 
was then dried over anhydrous magnesium sulphate, and the solvent was removed by distillation under 
reduced pressure. The residue was dissolved in methylene chloride, insoluble materials were removed by 
filtration, and the solvent was evaporated under reduced pressure. The residue was triturated with diethyl 
ether to afford 12.25 g of the 0.25-hydrate of the title compound, melting at 17CT r "173°C 

Elemental analysis: 
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Calculated for CsHsNiOs V*^: 
C, 62.50%; H, 9.50%: N, 10.06%. 
Found: 

C, 62.40%; H. 9.46%; N, 10.04%. 

5 

PREPARATION 59 

N-[N q -(t-Butoxycarbonyl)-L-ttYptophyl]-cyaoste^ 

70 

2.0 g (4.55 mmole) of N-(t-butoxycarbonyl)-cyclostatin-3-(2-oxo-1-pyrrolidinyl)propyiamide were treated 
with 20 ml of a 4N solution of hydrogen chloride in dioxane to remove the t-butoxycarbonyi group, and the 
mixture was then evaporated to dryness. The residue was thoroughly dried by azeotropic distillation 2-3 
times with 20 ml portions of benzene. 1.52 g (4.99 mmole) of N a -(t-butoxyrarbonyl)-L-tryptophan was * 

75 added to the product and then 20 ml of methylene chloride were added to the mixture to prepare a 
suspension. 1.11 g (6.8 mmole) of diethyl cyanophosphonate (95%) and 0.92 g (9.1 mmole) of triethylamine 
were then added to this suspension, whilst ice-cooling and stirring. The reaction mixture was then stirred at $ 
room temperature overnight after which it was concentrated by evaporation under reduced pressure. Ice- 
water was added to the residue, which was then extracted with ethyl acetate. The extract was washed with a 

20 10% w/v aqueous solution of citric acid, with a 10% w/v aqueous solution of sodium bicarbonate and with a 
saturated aqueous solution of sodium chloride, in that order. It was then dried over anhydrous sodium 
sulphate. The solvent was removed by evaporation under reduced pressure, and the residue was purified 
by preparative silica gel thin layer chromatography (developing solvent: a 1 : 10 by volume mixture of 
methanol and chloroform) and the product was reprecipitated from a mixture of methylene chloride and 

25 hexane. to give 2.8 g (yield 96%) of the title compound as a pale yellow powder. 



PREPARATION 60 

30 Methyl N-bromoacetyl-3-(1 -naphthy I )-L-alanate 

30 ml of methylene chloride were added to 1.3 g (5 mmoles) of methyl 3-(l-naphthyl)-L-alanate 
hydrochloride. 1.11 g (11.1 mmoles) of triethylamine and 1.02 g (5.5 mmoles) of bromoacetyl chloride were 
added, with stirring and whilst ice-cooling, to the mixture, after which the mixture was stirred* at room 
35 temperature for 1 hour. At the end of this time, the solvent was removed by distillation under reduced 
pressure, and the residue was mixed with water. It was then extracted with ethyl acetate. The organic 
extract was dried, the ethyl acetate was removed by distillation under reduced pressure, and the residue 
was recrystallized from a mixture of ethyl acetate and hexane, to afford 1.5 g of the title compound, melting 
at110°C. 

40 

PREPARATION 61 
N-Morpholinoacetyl-L-phenylalanine 

45 

61(a) Ethyl N-bromoacetyl-L-phenylalanate 

4.3 ml (52.1 mmoles) of bromoacetyl chloride were added dropwise. whilst ice-cooling, to a solution of 
11.49 g (50 mmoles) of ethyl L-phenylalanate and 14.3 ml (103 mmoles) of triethylamine dissolved in 100 
so ml of methylene chloride, and the mixture was stirred at room temperature for 2 hours. At the end of this 
time, the reaction mixture was washed with water, dried over anhydrous magnesium sulphate and 
concentrated by evaporation under reduced pressure. The residue was purified by column chromatography 
through silica gel (eluent methylene chloride containing 5% by volume methanol), to afford 14.67 g of the 
title compound as white crystals. 

55 
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61(b) Ethyl N-morpholinoacetyl-L-phenylalanate 

A mixture of 4.95 g (15.8 mmoles) of ethyl N-bromoacetylphenyl-L-alanate [prepared as described in 
step (a) above], 1.65 g (18.9 mmoles) of morpholine and 0.92 g (8.69 mmoles) of sodium carbonate in 50 

5 ml of dimethylformamide was stirred at room temperature for 6 hours and then allowed to stand overnight. 
At the end of this time, the reaction mixture was evaporated to dryness under reduced pressure, and the 
residue was mixed with a small amount of water and then extracted with ethyl acetate. The extract was 
dried over anhydrous magnesium sulphate, and the solvent was distilled off. The residue was purified by 
column chromatography through silica gel (eluent: a 1 : 1 by volume mixture of ethyl acetate and hexane). 

w to give 4.14 g of the title compound as a yellow oil. 



61(c) N-Morphoiinoacetyl-L-phenylalanine 

/s A mixture of 4.14 g (12.9 mmoles) of ethyl N-morphoiinoacetyl-l-phenyialanate [prepared as described 
in step (b) above] and 40 ml of a 1N aqueous solution of sodium hydroxide in 40 ml of methanol was stirred 
at room temperature for 3 hours. At the end of this time. 40 ml of 1N aqueous hydrochloric acid were 
added, whilst ice-cooling, to the reaction mixture, and a small quantity of the resulting insoluble materials 
was removed by filtration. The filtrate was evaporated to dryness under reduced pressure, to afford 3.73 g 

20 of the title compound as an amorphous material 

Silica gel thin layer chromatography. Rf value 0.19 (developing solvent: a 4 : 1 : 1 by volume mixture of 
butanol, acetic acid and water). 



25 PREPARATION 62 

N-(t-Butoxycarbonyl)-cyclostatin-(2-morpholinoethyl)amide 

A solution of 5.0 g (1 1 .9 mmole) of N-(t-butoxycarbonyl-(3S. 4S)-4-amino-3-hydroxy-5-phenylpentanoic 
30 acid (2-morpholinoethyl)amide in 20 ml of methanol was subjected" to hydrogenation at 30 - 50 psi for 18 
hours in the presence of 500 mg of 5% w/w rhodium/alumina. The catalyst was removed by filtration, after 
which the solvent was removed from the filtrate by evaporation under reduced pressure. The residue was 
purified by silica gel column chromatography (eluent a 10 : 1 by volume mixture of methylene chloride and 
methanol), to afford 4.9 g of the title compound as white crystals, melting at 68 • 69°C. 

35 

Claims 



40 



45 



50 



55 



1 . Compounds of formula (I): 

• • 

i i 

• • 

\ / 

R 2 R 3 • (I) 

CH 2 CH 2 CH 2 R 4 

I I I / 

r1.C-A-CH-C-NH-CH-C-NH-CH-CH-CH 2 -C-N 

II II II I II \ 

O O O OH O R 5 

wherein: 

R 1 represents a Ci -C* alkyl group, a Ci -Ce alkyi group having at least one substituent selected from 
nitrogen-containing heterocyclic groups having from 5 to 8 ring atoms and groups of formula (II): 
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w 



20 



25 



30 



R6 

/ 

-n . ni) 

■ \ 

in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a C* -Ce alkyl 
group, an aryi group, -an araikyl group or a C3 -C« cycioaikyl group. 



or a nitrogen-containing heterocyclic group having from 5 to 8 ring atoms or, when A represents a group of 
•formula -(CHz) n -, a group of formula (II), as defined above; 

R 2 represents a cyclohexyl group, a phenyl group, a phenyl group having at least one substituent selected 
from substituents (a), defined below, a naphthyt group or a naphthyl group having at least one substituent 
75 selected from substituents (a), defined below; 

R3 represents an aromatic heterocyclic group having from 5 to 14 ring atoms, a phenyl group, a phenyl 
group having at least one substituent selected from substituents (a), defined below, or a O -Ce alkyl group; 
R 4 represents a Ci -Cs alkyl group or a Ci -C3 alkyl group having at least one substituent selected from 
hydroxy groups, heterocyclic groups having from 5 to 14 ring atoms and groups of formula (111): 



R8 

/ 

-N (III) 
\ 

R 9 

in which R 8 and R 9 are the same or different and each represents a hydrogen atom or a C* -Ce alkyl 
group: 



R 5 represents a hydrogen atom or a Ci -Cs alkyl group; 

A represents a group of formula -NH-or -{CH2) n -, in which n represents an integer of from 1 to 3; 
said heterocyclic groups and nitrogen-containing heterocyclic groups having from 1 to 5 ring hetero-atoms 
selected from nitrogen, oxygen and sulphur hetero-atoms and being unsubstituted or having at least one 
3 5 substituent selected from substituents (a) and substituents (b); 



substituents Ja}: d-Ce alkyl groups, Ci -Ci alkoxy groups, Ct -C? aliphatic carboxyiic acyl groups, Ci -C? 

4 0 aliphatic carboxyiic acyloxy groups, aromatic carboxyiic acyl groups, aromatic carboxyiic acyloxy groups. Ci 
-C7 aliphatic carboxyiic acylamino groups, aromatic carboxyiic acyiamino groups, heterocyclic-carbonyl 
groups, provided that any such heterocyclic-carbonyl substituent is not itself substituted by a substituted 
heterocyclic or heterocyclic-carbonyl group, arylaikenoyl groups in which the alkenoyl part is C3 -C? ( 
trifluoromethyi groups, halogen atoms, nitro groups, cyano groups, amino groups, C« -O alkylamino groups. 

45 dialkylamino groups in which each alkyl part is Ci -C*. alkylcarbamoyl groups in which the alkyl part is Ci - 
Ca, diaJkylcarbamoyl groups in which each alkyl part is Ct -C*. alkoxycarbonyloxy groups in which the 
alkoxy part is Ci -C*. heterocyclic groups, provided that any such heterocyclic substituent is not itself 
substituted by a substituted heterocyclic or heterocyclic-carbonyl group, carboxy groups and esters and 
amides of said carboxy groups, the aromatic parts of said aromatic acyl, acyloxy and acylamino groups 

50 being Ce -&o carbocyclic aryl groups which are unsubstituted or have at least one substituent selected from 
Ci -Ga alkyi groups, 61 -C* alkoxy groups and halogen atoms; 



55 substituents (b) : aryl groups and oxygen atoms; 

said aryl groups and the aryl parts of said araikyl groups are C6 -Cm carbocyclic aryt groups -which - are 
unsubstituted or have at least one substituent selected from substituents (a), defined above, provided that, 
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whore said substituent (a) is a group containing an aryl group, this is not itself substituted by another group 
containing a substituted aryl group; and 

the alkyl parts of said aralkyl groups have from 1 to 4 carbon atoms; 
and pharmaceutical^ acceptable salts thereof. 

2. Compounds according to Claim 1, wherein: 
R 1 represents a nitrogen-containing heterocyclic group having 5 or 6 ring atoms or a group of formula (II): 



R 6 

/ 

-N (II) 
\ 

R 7 

in •which R 6 and R r are the same or different and each represents a hydrogen atom or a Ci -C< aJkyl 
group; 



R 2 represents a cyclohexyl group, a phenyl group or a naphthyl group; 
R 3 represents an imidazolyl group, a thiazolyl group or an isoxazolyl group; 

R* represents a Ci -C* alkyl group having at least one substituent which is a heterocyclic group having 5 or 
6 ring atoms or a group of formula (III): 



R* 

/ 

-N (III) 
\ 

in which R 8 and R* are the same or different and each represents a hydrogen atom or a Ci -C* alkyl 
group; 



R s represents a hydrogen atom; and 
A represents a group of formula -CHr; 

said heterocyclic groups and nitrogen-containing heterocyclic groups having from 1 to 3 ring hetero-atoms 
selected from nitrogen, oxygen and sulphur hetero-atoms. 

3. Compounds according to Claim 1, wherein: 
R 1 represents a Ci -C* alkyl group having at least one substituent which is a pyridyl group, a non-aromatic 
nitrogen-containing heterocyclic group having 5 or 6 ring atoms or a group of formula (II): 



-N 



(II) 



in which fl 6 and R 7 are the same or different and each represents a hydrogen atom, a Ci -Ce alkyl 
group, a phenyl group, an aralkyl group or a Cs -Cs cycloalkyl group; 

R 2 represents a phenyl group or a naphthyl group; 

R 3 represents an aromatic heterocyclic group having 5 or 6 ring atoms; 

R* represents a Ci -C« alkyl group having at least one substituent which is a hydroxy group, a pyridyl group, 
a non-aromafic heterocyclic group having 5 or 6 ring atoms or a group of formula (III): 
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/ 

-N (III) 
5 \ 

in which and R 8 and R 9 are the same or different and each represents a hydrogen atom or a C: -C6 
alky! group; 
w R 5 represents a hydrogen atom; 

A represents a group of formula -NH-; 

said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having . 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms. 
4. Compounds according to Claim 1. wherein: 
is R 1 represents: a Ci -Ce alkyl group; a Ci -C2 alkyl group having at least one substituent selected from 
nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 

R6 

20 -l/ (II) 

\ 

R7 



25 in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a Ci -Ce alkyl 

group, an aralkyl group or a C3 -C7 cycloalkyl group, 

a nitrogen-containing heterocyclic group having 5 or 6 ring atoms or a group of formula (II). as defined 
above; 

30 R 2 represents a phenyl group, a phenyl group having at least one substituent selected from substituents (a), 
defined in Claim 1 , a naphthyl group or a naphthyl group having at least one substituent selected from 
substituents (a), defined in Claim 1; 

R3 represents an aromatic heterocyclic group having from 5 to 10 ring atoms, a phenyl group, a phenyl 
group having at least one substituent selected from substituents (a), defined in Claim 1, or a Ci -Cs alkyl 
35 group; 

R* represents a Ci -Ce alkyl group or a Ci -Ce alkyl group having at least one substituent which is a hydroxy 
group, a pyridyl group, an imidazolyi group, a non-aromatic heterocyclic group having 5 or 6 ring atoms or 
a group of formula (III): 



40 r8 

/ 

-N (III) 
\ 

R* 

45 

in which R 8 and R 9 are the same or different and each represents a hydrogen atom or a C« -Ce alkyl ? 
group; 



so R 5 represents a hydrogen atom; 

A represents a group of formula -<CH2> n -, in which n represents an integer of from 1 to 3; 
said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms. 
5. Compounds according to Claim 1 , wherein: 

55 R 1 represents a Ci -Ce alkyl group having at least one substituent selected from pyridyl groups, non- 
aromatic nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 



166- 



0 274 259 



10 



20 



R6 

/ 

-N (II) 
\ 

R7 

in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a Ci -Cs alkyl 
group, a phenyl group, an aralkyl group or a C3 -C? cycloalkyl group, 

or a nitrogen-containing heterocyclic group having 5 or 6 ring atoms: 

R2 represents a phenyl group, a phenyl group having at least one substituent selected from substituents (a), 
defined in Claim 1, a naphthyl group or a naphthyl group having at least one substituent selected from 
substituents (a), defined in Claim 1 ; 

R 3 represents an aromatic heterocyclic group having 5 or 6 ring atoms, a phenyl group, a phenyl group 
having at least one substituent selected from substituents (a), defined in Claim 1 , or a C* -Ce alkyl group; 
R 1 represents a C1 -C* alkyl group having at least one substituent which is a hydroxy group, a pyridyl group, 
an imidazolyl group, a non-aromatic heterocyclic group having 5 or 6 ring atoms or a group of formula (III): 

R8 

/ 

-N (III) 
\ 

R9 

in which R 8 and R 9 are the same or different and each represents a hydrogen atom or a Ci -Ce alkyl 
group: 

30 R 5 represents a hydrogen atom; 

A represents a group of formula -NH-; 

said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms. 
6. Compounds according to Claim 1 . wherein: 
35 R1 represents a Ci -C6 alkyl group having at least one substituent selected from pyridyl groups, non- 
aromatic nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 

R6 

/ 

-N (II) 
\ 

R7 



2S 



40 



45 



in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a Ci -C6 alkyl 
group, a phenyl group, an aralkyl group or a C3 -C; cycloalkyl group, 

or a nitrogen-containing heterocyclic group having 5 or 6 ring atoms; 
R 2 represents a cyclohexyl group; 
50 R 3 represents an aromatic heterocyclic group having 5 or 6 ring atoms, a phenyl group, a phenyl group 
having at least one substituent selected from substituents (a), defined in Claim 1, or a G -Cs alkyl group; 
R 4 represents a Ci -Ce alkyl group or a Ci -Cs alkyl group having at least one substituent which is a. hydroxy 
group, a pyridyl group, an imidazolyl group, a non-aromatic heterocyclic group having 5 or 6 ring atoms or 
a group of formula (III): 

55 
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R8 

/ 

-N * (III) 
\ 

R9 

in which R* and R 9 are the same or different and each represents a hydrogen atom or a C» -<k alky I 
group; 

R 5 represents a hydrogen atom; 

A represents a group of formula -NH-; 

said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms. 

7. Compounds according to Claim 1 , wherein: 
R* represents a Ci -C6 alkyl group having at least one substituent selected from non-aromatic nitrogen- 
containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 



-N 



R7 



(II) 



in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a C* -Ce alkyl 
group, a phenyl group, an aralkyl group or a C3 -C7 cycioalkyl group. 

a pyridyi group or a non-aromatic nitrogen-containing heterocyclic group having from 5 to 8 ring atoms or, 
when A represents a group of formula -{CH2) n -a group of formula (II), as defined above; 
R 2 represents a cyclohexyl group, a phenyl group, a phenyl group having at least one substituent selected 
from substituents (a), defined in Claim 1, a naphthyl group or a naphthyl group having at least one 
substituent selected from substituents (a), defined in Claim 1; 

R 3 represents an aromatic heterocyclic group having 5 or 6 ring atoms, a phenyl group, a phenyl group 

having at least one substituent selected from substituents (a), defined in Claim 1 . or a C« -Ce alkyl group: 

R* represents a Ct -C« alkyl group; 

rs represents a hydrogen atom or a Ct -Ca alkyl group; 

A represents a group of formula -NH-; 

said aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having from 1 to 3 ring 
hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms. 

8. Compounds according to Claim 1, wherein: 
R 1 represents a C3 -Ce alkyl group, a C1 -Ci alkyl group having at least one substituent selected from 
nitrogen-containing heterocyclic groups having from 5 to 8 ring atoms and groups of formula (II): 



R6 

/ 

-N (II) 
\ 

R 7 

in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a C* -C* alkyl 
group, a phenyl group, an aralkyl group orTTCs -C7 cycioalkyl group. 

or a nitrogen-containing heterocyclic group having from 5 to 8 ring atoms or, when A represents a group of 
formula -(CKtyn-, a group of formula (II). as defined above; * 

R 2 represents a cyclohexyl group, a phenyl group, a phenyl group having at least one substituent selected 
from substituents (aO. defined below, a naphthyl group or a naphthyl group having at least one substituent 
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selected from substituents (a'), defined below; 

R3 represents an aromatic heterocyclic group having from 5 to 10 ring atoms, a phenyl group, a phenyl 
group having at least one substituent selected from substituents {a'), defined below, or a Ct -Ci alkyl group: 
R* represents a Ci -Ca alkyl group or a Ct -Ce aikyl group having at least one substituent which is a hydroxy 
group, a heterocyclic group having 5 or 6 ring atoms or a group of formula (III): 

R8 

/ 

-N (III) 
\ 

in which R 8 and R fl are the same or different and each represents a hydrogen atom or a Ct.-C* alkyl 
group; 

R 5 represents a hydrogen atom or a Ct -Ce alkyl group; 

A represents a group of formula -NH-or -(CH2) n -. in which n represents an integer of from 1 to 3; 
said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms and being 
unsubstituted or having at least one substituent selected from substituents (a') and substituents (b), defined 
in Claim 1; 



substituents {aQ: Ci -Ce alkyl groups. Ci -C< alkoxy groups, trifluoromethyl groups, haJogen atoms, nitro 
groups, cyano groups, amino groups. C< -C* alkylamino groups, dialkylamino groups in which each alkyl 
part is Ct -C v aikylcarbamoyl groups in which the alkyl part is Ct -Ci. dialky (carbamoyl groups in which 
each alkyl part is Ct -Ci. alkoxycarbonyloxy groups in which the alkoxy part is Ci -C*, heterocyclic groups, 
provided that any such heterocyclic substituent is not itself substituted by a substituted heterocyclic or 
heterocyclic-carbonyl group, carboxy groups and esters and amides of said carboxy groups; 

said aryl groups and the aryl parts of said aralkyl groups are Ce -C<o carbocyclic aryl groups which are 
unsubstituted or have at least one substituent selected from substituents (a'), defined above; and 
the alkyl parts of said aralkyl groups have from 1 to 3 carbon atoms. 
9, Compounds according to Claim 1. wherein: 

R 1 represents a C 3 or Ci alkyl group, a Ct -Ci alkyl group having at least one substituent selected from 
nitrogen-containing heterocyclic groups having 5 or 8 ring atoms and groups of formula (II): 

/ 

" N (II) 
\ 

in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a Ct -Ci alkyl 
group, a phenyl group, an unsubstituted aralkyl group or a Cs or Ce cycloaikyl group, 

or a nitrogen-containing heterocyclic group having 5 or 6 ring atoms or, when A represents a group of 

formula -<CH2) n -, a group of formula (II), as defined above; 

R 2 represents a cyclohexyl group, a phenyl group, or a naphthyl group; 

R 3 represents an aromatic heterocyclic group having from 5 to 9 ring atoms, a phenyl group, a phenyl 
group having at least one substituent selected from substituents (a'), defined below, or a C3 alkyl group; 
R* represents a Ci -Ce alkyl group or a Ct -Ce alkyl group having at least one substituent which is a hydroxy 
group, a heterocyclic group having 5 or 6 ring atoms or a group of formula (III): 
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R8 

/ 

-N (III) 
\ 

R9 . 

in which R 8 and R 9 are the same or different and each represents a hydrogen atom, a methyl group or 
an ethyl group; 

R 5 /epresents a hydrogen atom; ~ 

A represents a group of formula -NH-or -(CH2) n -, in which n represents an integer of from 1 to 3; 
said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms and being 
unsubstituted or having at least one substituent selected from substituents (a*), defined below, and 
substituents (b) f defined in Claim 1; 



substituents (a 0 ) : Ci -C* alky I groups, C* -C2 alkoxy groups, trifluoromethyl groups, halogen atoms, nitro 
groups, cyano groups, amino groups, Ci -C* alkylamino groups, dialkylamino groups in which each alkyi 
part is Ct -C2, alkylcarbamoyl groups in which the alkyl part is Ct -Ca. dialkylcarbamoyl groups in which 
each alkyi part is C\ <h< alkoxycarbonyloxy groups in which the alkoxy part is C» -C*, heterocyclic groups, 
provided that any such heterocyclic substituent is not itself substituted by a substituted heterocyclic or 
heterocyclic-carbonyl group, carboxy groups and esters and amides of said carboxy groups; 

the aryl parts of said aralkyl groups are phenyl groups which are unsubstituted or have at least one 

substituent selected from substituents (a"), defined above; and 

the alkyl parts of said aralkyl groups have from 1 to 3 carbon atoms. 

10. Compounds according to any one of the preceding Claims, wherein n is 1. 

11. Compounds according to Claim 1, wherein: 

R 1 represents a branched chain C3 or C* alkyl group, a Ci -C* alkyl group having at least one substituent 
selected from nitrogen-containing heterocyclic groups having 5 or. 6 ring atoms and groups of formula (II): 

R6 

/ 

-N (II) 
\ 

R7 

in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a Ci -C* alkyl 
group, a phenyl group, an unsubstituted aralkyl group or a C5 or Ce cycloalkyl group 

or a nitrogen-containing heterocyclic group having 5 or 6 ring atoms and combined through its nitrogen 

atom or a group of formula (II). as defined above; 

R2 represents a cyctohexyl group, a phenyl group, or a naphthyl group; 

R 3 represents an aromatic heterocyclic group having from 5 to 9 ring atoms, a phenyl group or a C3 alkyl 
group; 

R 4 represents a Ci -C6 alkyl group or a Ci -C6 alkyl group having at least one substituent which is a hydroxy 
group, a heterocyclic group having 5 or 6 ring atoms or a group of formula (III): 

R* 

/ 

-N- (III) 
\ 

R9 
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in which R s and R 8 are the same or different and each represents a hydrogen atom, a methyl group or 
an ethyl group; 

R 5 represents a hydrogen atom; 

A represents a group of formula -CHr; 

said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms and being 
'unsubstituted or having at least one substituent selected from substituents (a'), defined in Claim 9, and 
substituents (b), defined in Clam 1; 

the aryl parts of said aralkyl groups are phenyl groups which are unsubstituted or have at least one 
substituent selected from substituents (a*), defined in Claim 9; and 
the alky I parts of said aralkyl groups have from 1 to 3 carbon atoms; 
and pharmaceutical^ acceptable salts thereof. 

12. Compounds according to Claim 1. wherein: 
R 1 represents a Ci -C4 alkyl group having at least one substituent selected from pyridyl groups, non- 
aromatic nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 



-N 



R7 



(II) 



in which R 6 and R 7 are the same or different and each represents a Ci -C4 aikyl group, a phenyl group, 
an unsubstituted aralkyl group or a C5 or Ce cycloalkyl group, 

or a pyridyl group, a non-aromatic nitrogen-containing heterocyclic group having 5 or 6 ring atoms, or, when 
A represents a group of formula -CHr, a group of formula (II), as defined above; 
R 2 represents a cyclohexyl group, a phenyl group or a naphthyl group; 

R3 represents an aromatic heterocyclic group having from 5 to 9 ring atoms, a phenyl group, a phenyl 
group having at least one substituent selected from substituents (a'), defined in Claim 9, or a C 3 alkyl group: 
R 4 represents a C3 or & alkyl group or a Ci -C6 alkyl group having at least one substituent which is a 
heterocyclic group having 5 or 8 ring atoms or a diaikylamino group, in which each alkyl part is Ct -C4; 
R 5 represents a hydrogen atom; 
A represents a group of formula -NH-or -CHr; 

said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 

from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms and being 

unsubstituted or having at least one substituent selected from substituents (a"), defined in Claim 9, and 

substituents (b). defined in Claim 1; 

the aryl parts of said aralkyl groups are phenyl groups; and 

the alkyl parts of said aralkyl groups have from 1 to 3 carbon atoms. 

13. Compounds according to Claim 1, wherein: 
R 1 represents a Ci -C* alkyl group having at least one substituent selected from non-aromatic nitrogen- 
containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 

R6 

/ 

-N (II) 
\ 

R7 



in which R 6 and R 7 are the same or different and each represents a Ci -C* alkyl group, a phenyl group, 
an unsubstituted aralkyl group or a cyclohexyl group, 

or a non-aromatic nitrogen-containing heterocyclic group having 5 or 6 ring atoms, or, when A represents a 
group of formula -CHr, a group of formula (II), as defined above; 
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R 2 represents a phenyl group or a naphthyl group; 

R 3 represents an aromatic heterocyclic group having 5 or 6 ring atoms, an indolyl group, a phenyl group or 
a C3 or Ci alkyl group; 

R* represents a C3 or C* alkyl group or a C: -C6 alkyl group having at least one substituent which is a 
s heterocyclic group having 5 or 6 ring atoms or a dialkylamino group, in which each alkyl part is Ci -C*; 
R 5 represents a hydrogen atom; 
A represents a group of formula -NH-or -CHr; 

said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms and being 
10 unsubstituted or having at least one substituent selected from substituents (a*), defined in Claim 9, and 
substituents (b), defined in Claim 1 ; 
the aryl parts of said aralkyl groups are phenyl groups; and 
the alkyl parts of said aralkyl groups have 1 or 2 carbon atoms. 

14. Compounds according to Claim 1. wherein R 1 represents a t-butyl group, a Ci -C3 alkyl group 
15 having a single substituent selected from: 

groups of formula (II), as defined in Claim 1 in which R 6 represents a C- -C* alkyl group and R ? 
represents a Ci -Ci alkyl group, a benzyl group or a cyclohexyl group, and heterocyclic groups having 5 or 
6 ring atoms, of which at least one is a nitrogen atom and from 0 to 2 are hetero-atoms selected from 
20 nitrogen, oxygen and sulphur hetero-atoms, 

a group of formula (II), defined in Claim 1 in which R 6 represents a Ci -Ci alkyl group and R 7 represents a 
Ct -Ci alkyl group, a benzyl group or a cyclohexyl group, or a heterocyclic group having 5 or 6 ring atoms, 
of which at least one is a nitrogen atom and from 0 to 2 are hetero-atoms selected from nitrogen, oxygen 
25 and sulphur hetero-atoms. 

15. Compounds according to Claim 1. wherein R 1 represents a Ct -C3 alkyl group having a single 
substituent selected from: 

morpholino. thiomorphoiino. piperidyl and pyrrolidinyl groups; piperazinyl groups which themselves 
'30 have a single substituent selected from Ct -C3 alkyl groups, C2 -C< alkoxycarbonyl groups, benzyl groups, 
phenyl groups, benzhydryl groups, pyridyi groups and phenyl and benzhydryl groups having at least one 
substituent selected from halogen atoms. Ci -C3 alkoxy groups and trifluoromethyl groups; dialkylamino 
groups in which each alkyl part is Ci -Ci; benzylamino groups; and N-alkyl-N-benzylamtno. N-alkyl-N- 
phenethylamino and N-alkyl-N-cyclohexylamino groups in which the alkyl part is Ct -Ci* ~ 

35 

a morpholino group; a thiomorphoiino group; a piperidyl group; a pyrrolidinyl group; a piperazinyl group 
which has a single substituent selected from Ci -C3 alkyl groups, C2 -Ci alkoxycarbonyl groups, phenyl 
groups, pyridyi groups and phenyl groups having at least one substituent selected from halogen atoms. Ct - 
C3 alkoxy groups and trifluoromethyl groups; a dialkylamino group in which each alkyl part is Ci -Ci,* or an 
40 N-alkyl-N-benzylamino, N-alkyl-N-phenethylamino or N-alkyl-N-cyclohexylamino group in which the alkyl 
part is Ci -Ci. 

16. Compounds according to Claim 1, wherein R 1 represents a Ci -C3 alkyl group having a single * 
substituent selected from: 

45 morpholino, thiomorphoiino, piperidyl and pyrrolidinyl groups; piperazinyl groups which themselves 

have a single substituent selected from Ci -C3 alkyl 'groups. C2 -Ci alkoxycarbonyl groups, benzyl groups, 
phenyl groups, benzhydryl groups, pyridyi groups and phenyl and benzhydryl groups having at least one 
substituent selected from halogen atoms, Ci -C3 alkoxy groups and trifluoromethyl groups; benzylamino 
groups; dialkylamino groups in which each alkyl part is Ci -Ci; and N-alkyl-N-benzylamino, N-alkyl-N- 

50 phenethylamino and N-aikyl-N-cyclohexylamino groups in which the alkyl part is C* -Ci; ~ 

a morpholino group; a piperazinyl group which has a single substituent selected from Ci -C3 alkyl groups, 
ethoxycarbonyl groups, phenyl groups and phenyl groups having at least one substituent selected from 
halogen atoms. Ci -C3 alkoxy groups and trifluoromethyl groups; or an N-alkyl-N-benzylamino or N-alkyi-N- 
55 cyclohexylamino group in which the alkyl part is Ci -Ci. 

17. Compounds according to Claim 1, wherein R 1 represents a 4-pheny 1-1 -piperazinyl, N-methyl-N- 
benzylamino. morpholino. N-methyl:N-cyclohexylaminomethyl. N-methyl-N-benzylaminomethyl. N- 
isopropyl-N-benzylaminomethyl. benzylaminomethyl, 4-phenyl-l-piperazinylmethyl, diethylaminomethyl. N- 
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methyl-N-butylaminomethyl. N-methyl-N-phenylaminomethyl. morpholinomethyl. 3-morpholinopropyl. 4-(4- 
fluorophenyl)-1-piperazinylmethyl. 4-{4-chlorophenyl)-1-piperazinylmethyl, 4-(4-methoxyphenyl)-l- 
piperazinylmethyl, N-methyl-N-phenethylaminomethyl. diisobutylaminomethyl or 4-{4-chlorobenzhydryiM- 
piperazinylm ethyl group. 

18. Compounds according to Claim 1 or any one of Claims 15 to 17, wherein R 2 represents a phenyl or 
naphthyl group. 

19. Compounds according to Claim 1 or any one of Claims 15 to 17. wherein R 2 represents a naphthyl 
group. 

20. Compounds according to Claim 1 or any one of Claims 15. to 19. wherein R 3 represents a thienyl, 
isoxazolyl, thiazolyl, imidazolyl. pyridyl, indolyl, phenyl or isopropyl" group. 

21. Compounds according to Claim 1 or any one of Claims 15 to 19, wherein B? represents a thienyl, 
isoxazolyl. thiazolyl. imidazolyl or isopropyl group. 

22. Compounds according to Claim 1 or any one of Claims 15 to 21. wherein R* represents a C3 -Ce 
alky I group or a Ct -d alky! group having a single substituent which is a heterocyclic group having 5 or 6 
ring atoms. 

23. Compounds according to Claim 1 or any one of Claims 15 to 21. wherein R 4 represents a propyl, 
butyl, isobutyl. sec-butyl, pentyl. isopentyl, 2-methylbutyl, hexyl. isohexyl or 2-methylpentyl group, a Ct -C3 
alkyl group having a morpholino or 2-oxopyrrolidinyl substituent or a 1-morpholinomethyl-2-methylbutyi 
group. 

24. Compounds according to Claim 1 or any one of Claims 15 to 21. wherein R* represents a 2- 
morpholinoethyl, propyl, butyl, isobutyl, pentyl. isopentyl. 2-methylbutyl. hexyl, 3-{2-oxo-1-pyrrolidinyl)propyl 
or l-morpholinomethyl-2-methylbutyl group. 

25. Compounds according to Claim 1 or any one of Claims 15 to 24, wherein A represents a group of. 
formula -NH-or -(CH2) n -. in which n represents 1 or 2. 

26. Compounds according to Claim 1 . wherein: 

R 1 represents a Ci -C3 alkyl group having a single substituent selected from: 

morpholino, thiomorpholino, piperidyl and pyrrolidinyl groups; piperazinyl groups which themselves 
have a single substituent selected from Ct -C3 alkyl groups. C2 -C* alkoxycarbonyl groups, benzyl groups, 
phenyl groups, benzhydryl groups, pyridyl groups and phenyl and benzhydryl groups having at least one 
substituent selected from halogen atoms, Ci -C3 alkoxy groups and trifluoromethyl groups; dialkylamino 
groups in which each alkyl part is Ct -C*; benzylamino groups; and N-alkyl-N-benzylamino. N-alkyl-N- 
phenethylamino and N-alkyl-N-cyclohexylamino groups in which the alkyl part is Ci -C<; 

a morpholino group; a thiomorpholino group; a piperidyl group: a pyrrolidinyl group; a piperazinyl group 
which has a single substituent selected from Ci -C3 alkyl groups. C2 -C* alkoxycarbonyl groups, phenyl 
groups, pyridyl groups and phenyl groups having at least one substituent selected from halogen atoms. Ci - 
C3 alkoxy groups and trifluoromethyl groups: a dialkylamino group in which each alkyl part is Ci -C*; or an 
N-alkyl-N-benzylamino, N-alkyl-N-phenethylamino or N-alkyl-N-cyclohexylamino group in which the alkyl 
part is Ct -C*; ~" " 

R 2 represents a phenyl or naphthyl group; 

R3 represents a thienyl. isoxazolyl. thiazolyl, imidazolyl. pyridyl, indolyl, phenyl or isopropyl group; 

R* represents a C3 -Ce alkyl group or a Ct -C< alkyl group having a single substituent which is a heterocyclic 

group having 5 or 6 ring atoms; and 

A represents a group of formula -NH-or -(CH2)„-, in which n represents 1 or 2. 

27. Compounds according to Claim 1, wherein; 

R 1 represents a Ci -C3 alkyl group having a single substituent selected from: 

morpholino, thiomorpholino, piperidyl and pyrrolidinyl groups; piperazinyl groups which themselves 
have a single substituent selected from Ci -Ca alkyl groups, C2 -C< alkoxycarbonyl groups, benzyl groups, 
phenyl groups, benzhydryl groups, pyridyl groups and phenyl and benzhydryl groups having at least one 
substituent selected from halogen atoms, Ci -C3 alkoxy groups and trifluoromethyl groups: benzylamino 
groups; dialkylamino groups in which each alkyl part is Ci -C*; and N-alkyl-N-benzylamino, N-alkyl-N- 
phenethyiamino and N-aJkyl-N-cyclohexylamino groups in which the alkyl part is Ci -C*; 

a morpholino group; a piperazinyl group which has a single substituent selected from Ci -C3 alkyl groups, 
ethoxycarbonyl groups, phenyl groups and phenyl groups having at least one substituent selected frorh 
halogen. atoms, Ci -C3 alkoxy groups and trifluoromethyl groups; or an N-alkyl-N-benzylamino or N-alkyl-N- 
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cyclohexylamino group in which the alkyl part is Ci -C*; _ — - 
R 2 represents a naphthyl group; 

R 3 represents a thienyl. isoxazolyl. thiazolyl. imidazolyi or isopropyl group; 

R* represents a propyl, butyl, isobutyl, sec-butyl, pentyl, isopentyl, 2-methylbutyl, hexyl." isohexyl or 2- 
methyfpentyl group, a Ci -C3 alkyl group having a morphplino or 2-oxopyrroiidinyl substituent or a 1- 
morpholinomethyl-2-methyIbutyl group; and 

A represents a group of formula -NH-or -(CHz) n -, in which n represents 1 or 2. 

28. Compounds according to Claim 1, wherein: 

R 1 represents a 4-phenyM -piperazinyl, N-methyl-N-benzylamino. morpholino. N-methyl-N-cyclohex- 
ylaminomethyl, N-memyl-N-benzylaminomethyl, N-isopropyl-N-benzylaminomethyl, benzylaminomethyl. 4- 
phenyl-1-piperazinylmethyl, diethylaminomethyl, N-methyl-N-butylaminomethyl. N-methyl-N- 
phenylaminomethyi, morpholinomethyl, 3-morpholinopropyl, 4-(4-fluorophenyl)-1-piperazinylmethyl. 4-(4- 
chlorophenyl)-1-piperazinylmethyl f 4-(4-methoxyphenyl)-1-piperazinylmethyl. . . N-methyl-N- 

phenethylaminom ethyl, diisobutylaminomethyl or 4-(4-chIorobenzhydrylH-piperazinylmethyl group; 
R 2 represents a naphthyl group; 

R 3 represents a thienyl, isoxazolyl, thiazolyl, imidazolyi or isopropyl group; 

R A represents a 2-morpholinoethyl, propyl, butyl, isobutyl, pentyl, isopentyl, 2-methylbutyl, hexyl, 3-(2-oxo-1- 

pyrrolidinyl)propyl or 1 -moipholinomethyl-2-methylbutyl group: and 

A represents a group of formula -NH-or -(CH2) n -, in which n represents 1 or 2. 

29. N-{N-[3-Morpholinocarbonyl-2-(1-naphtoyIm^ cyclostatin-(2- 
morpho!inoethyl)amide and pharmaceuticaliy acceptable salts thereof. 

30. N-{N-[(2R)-3-Morpholinocait>onyl-2-(1^ 
alanyl}-cyclostatin-{2-morpholinoethyl)arnide and pharmaceuticaliy acceptable salts thereof. 

31 . N-{N-[(2R)-3-Morphoiinocarbonyl-2-(1 -naphthylmethyi)propionyi]-3-(4-thiazolyl)-L-alanyl}-cyclostatin- 
(2-morphoiinoethyl)amide and pharmaceuticaliy acceptable salts thereof. 

32. N-{N-[3-(N-Benzyl-N-methylcai^^ 
alanyl}-cyclostatin-(2-morpholinoethyl)amide and pharmaceuticaliy acceptable salts thereof. 

33. N-{N-[(2fl)-3-(N-Benzyl-N-methyi^ 
alanyl}-cyclostatin-(2-morpholinoethyl)amide and pharmaceuticaliy acceptable salts thereof. 

34. N-{N-[3-(N-Benzyl-N-methylcarbamoy^ 
alanyl}-cyclostatin-(2-morphotinoethyi)amide and pharmaceuticaliy acceptable salts thereof. 

35. N-{N-[(2R)-3-(N-Benzyl-NMne^ 
alanyl}-cyclostatin-(2-morpho!inoethyI)amide and pharmaceuticaliy acceptable salts thereof. 

36. N-{N-[3-Morpholinocart)onyl-2^1-naphthylmethy^^ 
methylbutyl)amide and pharmaceuticaliy acceptable salts thereof. 

37. N-{N-[(2R)-3-Morphonnocail5onyl-2^ 
[{S)-2-methylbutylJamide and pharmaceuticaliy acceptable salts thereof. 

38. N-{N-[N^N-Cyclohexyl-N-methy^ 
alanyl}-cyclostatin-(2-morpholinoethyl)amide and pharmaceuticaliy acceptable salts thereof. 

39. N-{N-{N-(N-CydohexyhN-me%^ 
alanyl}-cyclostatin-(2-morpholinoethyl)amide and pharmaceuticaliy acceptable salts thereof. 

40. N-{N-[N-(N-MethylaniIinoacety^ 
pholinoethyl)amide and pharmaceuticaliy acceptable salts thereof. 

41. N-{N-[N-(N-Methylanilinoace^ 
pholinoethyl)amide and pharmaceuticaliy acceptable satts thereof. 

42- N-{N-[N-(N-Cyclohexyl-N-m^ 
pyrrolidinyl)propyl]amide and pharmaceuticaliy acceptable salts thereof. 

43 * ^-{N-[N-(N-Cyclohexyl-N-methylaminoacetyl)-3-{1-naphthyl)-L^ 
oxo-1 -pyrroIidinyl)propyl]amide and pharmaceuticaliy acceptable salts thereof. 

44. N-{N-[N-(N-Benzyl-;N-methyl^inoac 
[3-{2-oxo-1-pyrroiidinyl)propyl]amide and pharmaceuticaliy acceptable salts thereof. 

45. N-{N-[N-(N-Benzyl-N^ethylaminoacet 
(2-morpho!inoethyl)amide and pharmaceuticaliy acceptable salts thereof. 

* 46. N-[N-(N-[4-(4-Chlorobenzhydryl)-l -piperazinylacetyl]-3-{1 -naphthy l)-al.anyl}-3-(4-thiazolyl)-alany I ]- 
cyclostatin-(2-morpholinoethyl)amide and pharmaceuticaliy acceptable salts thereof. 

47. N-[N-{N-[4-(4-Chlorobenzhydryl)-1 -piperazinylacetyl]-3-{1 -naphthy l)-L-alanyi}-3-(4-thlazblyl)-L- 
alanyl]-cycIostatin-(2-morpholinoethyl)amide and pharmaceuticaliy acceptable salts thereof. 
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48. N-[N-[N-(N-Benzyl-N-isopropylamin^ 
(2-morpholinoethyl)amide and pharmaceutical acceptable salts thereof. 

49. N-{N-[N-(N-Benzy l-N-isopropyiaminoacetylh3-( 1 -naphthy IK-alany l]-3-(4-thiazoly l)-L- 
alanyl}-cyclostatin-(2-morpholinoethyl)amide and pharmaceuticaily acceptable salts thereof. 

50. . N-{N-[N-(N-Cyclohexyf-N-methylaminoacetyl)-3-(1 -naphthyl)-alanyl]-3-(5-isoxa2oiyl)- 
alanyl}-cyciostatin-[3-(2-oxo-1-pyrrolidinyl)propyl]amide and pharmaceuticaily acceptable salts thereof. 

51. N-{N-[N-(N-Benzyl-N-methylaminoac*ty^ 
[3-(2-oxo-1-pyrrolidinyl)propyl]amide and pharmaceuticaily acceptable salts thereof. 

52. N-{N-[N-Morpholinoacetyl-3-(l-naphthyl^ 
amide and pharmaceuticaily acceptable salts thereof. 

53. N-{N-[N-Morpholinoacetyl-3-(l-nap^^ 
amide and pharmaceuticaily acceptable salts thereof. 

54. N-{N-[N-Morpholinoacetyl-3-(1-naph 
methylbutyl]amide and pharmaceuticaily acceptable salts Thereof. 

55. N-{^-[N-Morpholinoacetyi-3-(1 -naphthyl)-alanyl}-3-{4-thiazolyl)-alanyl}-cyclostatin-isobutylamide and 
pharmaceuticaily acceptable salts thereof. 

56. N-{N-[N-Morpholinoacetyl-3-(1 -naphthyI)-alanyl]-3-(4-thiazolyl)-alanyl}-cyclostatin"propylamtde and 
pharmaceuticaily acceptable salts thereof. 

57. N-{N-[N-Morpholinoawtyl-3-(1-naphthyO^^ and 
pharmaceuticaily acceptable salts thereof. 

58. N-(N-[N-Morpholinoacetyl-3-(l -naphthyl)-alanyl]-3-{4-thia20lyl)-alanyl}-cyclostatin-pentylamide and 
pharmaceuticaily acceptable salts thereof. 

59. N-{N-{N-Morpho!inoacetyl-3-(1-n^ 
and pharmaceuticaily acceptable salts thereof. 

60. N-{N-[N-MorphoIinoacetyl-3-{1 -naphthy l)-alanyll-3-(4-thia20lyl)-alanyl}-cyclostatin-hexylamide and 
pharmaceuticaily acceptable salts thereof. 

61. N*{N-[N-Morpholinoacetyl^ 

and pharmaceuticaily acceptable salts thereof. ~ ~ 

62. N-[N-(N-Morpholinoacetyl-phenylalanylhle'ucylKyclostatin-(2-methylbutyl)amide and pharmaceuti- 
caily acceptable salts thereof. 

63. N-[N^N-Morpholinoacetyl-L-phen and phar- 
maceuticaily acceptable salts thereof. " 

64. N-[N-(N-Morpholinoacetyl-phenyfaiariy^ and 
pharmaceuticaily acceptable salts thereof. 

65. N-[N-(N-Morpholinoacetyl-phenylal^ and pharma- 
ceuticaily acceptable salts therof. 

66. N-{N-(N-Morpholinoacetyl-L-ph^ and phar- 
maceuticaily acceptable salts thereof. 

67. N-[N-(N-Morpholinoacetyl-phenylalany^ anC j pharma- 
ceuticaily acceptable salts thereof. 

68. N-[N-(N-Morpholinoacetyl-L-ph^ and phar- 
maceuticaily acceptable salts thereof. 

69. A composition for the treatment of angiotensin-induced hypertension in a mammal, which comprises 
an antihypertensive agent in admixture with a pharmaceuticaily acceptable carrier or diluent, wherein said 
antihypertensive agent is at least one compound according to any one of the preceding Claims. 

70. A process for preparing a compound according to any one of Claims 1 to 68. which process 
comprises reacting together two compounds, one having a terminal carboxy group or reactive derivative 
thereof and the other having a terminal amino group or reactive derivative thereof, under peptide synthesis 
conditions, said two compounds corresponding to the fragments derivable by cleavage of any one of the 
peptide bonds marked a, 0 and y in the following formula (I) and. where A is a group -NH-, between that 
group and the adjacent carboxy group: 
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/ \ 



R2 

I 

CH 2 



CH 2 



\ / 



CH 2 



(I) 



Rl_C-A-CH-C-a-NH-CH-C-p-NH-CH-CH-CH 2 -C-T"N 
II II II I II X 

O O O * OH O R 5 



(in which R 1 -R 5 and A are as defined in Claim 1) or a compound of formula (I) in which a reactive group or 
groups has or have been protected, and, if necessary, deprotecting and. or salifying the resulting compound. 

71. A process according to Claim 70. which comprises: 
reacting together compounds of formulae: 
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I 

CH 2 

Rl -C-A-CH-C-OH 

II II 
o o 



JO 

or a reactive derivative thereof. 



15 r3 

I 

CH 2 

I (V) 
NH 2 -CH-C-OH 
20 || 

O 

or a reactive derivative thereof, 

25 



/ \ 
I I 

• • 

\ / 

(VI) 



30 



35 



40 



CH 2 

NH 2 -CH-CH-CH 2 -C-OH 
OH O 



or a reactive derivative thereof, and 



45 R 4 

/ 

H-N (VII) 
\ 

R5 



50 



'55 



or a reactive derivative thereof (in the above formulae R 2 -R 5 and A are as defined in Claim 1 and 
R 1 represents any of the groups represented by R\ as defined in Claim 1, or an active group), and. where 
R 1 represents said active group, converting it to any one of the groups represented by R 1 ; 
or reacting a peptide compound derivable by reaction of some of said compounds of formulae (IV). (V), (VI) 
or (VII) or said reactive derivatives with- the remainder of said compounds or said reactive derivative(s) or 
with a peptide compound or compounds derivable by reaction of said remainder or reactive derivative(s) 
thereof, the reaction(s) being in an order corresponding to the order of the residues derived from said 
compounds of formulae (IV). (V), (VI) and (VII) in said compound of formula (I). 
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72. A process according to Claim 71, in which A represents a group of formula -NH-and the compound 
of formula (IV) is replaced by the two compounds of formulae (IVa) and (IVb); 



Ri-C-OH 
II 
O 



(IVa) 



70 



and 



15 



20 



R2 
I 

CH 2 
I 

H 2 N-CH-C-OH 
II 
0 



(IVb) 



(in which FV and R 2 are as defined in Claim 1). 
2 5 Claims for the following Contracting States : ES; GR 

1 . A process for preparing compounds of formula (l): 



30 



35 



40 



/ \ 

• • 

i i 

• • 

\ / 

R3 

I I 

CH 2 CH 2 R 4 

.III / 
Rl-C-A-CH-C-NH-CH-C-NH-CH-CH-CH 2 -C-N 

II II II I II \ 

0 0 O OH O R 5 



R2 
I 

CH 2 



(I) 



[wherein: 

45 Ft' represents a Ci -C6 alkyl group, a Ci -Ce alkyl group having at least one substituent selected from 
nitrogen-containing heterocyclic groups having from 5 to 8 ring atoms and groups of formula (II): 



R6 



so 



-N 



(ID 



R7 



55 in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a Ct -Ce alkyl 

g|roup, an aryl group, an aralkyl group or a C3 -Cs cycloalkyl group 

or a nitrogen-containing heterocyclic group having from 5 to 8 ring atoms or. when A represents a group of 
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formula -(Cl-b)n-. a group of formula (II). as defined above; 

R 2 represents a cyclohexyl group, a phenyl group, a phenyl group having at least one substituent selected 
from substituents (a), defined below, a naphthyl group or a naphthyl group having at least one substituent 
selected from substituents (a), defined below; 

R 3 represents an aromatic heterocyclic group having from 5 to 14 ring atoms, a phenyl group, a phenyl 
group having at least one substituent selected from substituents (a), defined below, or a Ci -Ce alkyl group; 
R 4 represents a Ci -Ca alkyl group or a Ct -Ca alkyl group having at least one substituent selected from 
hydroxy groups, heterocyciic groups having from 5 to 14 ring atoms and groups of formula (III): 



-N 



(III) 



in which R 8 and R 9 are the same or different and each represents a hydrogen atom or a C< -Ce alkyl 
group; 

R 5 represents a hydrogen atom or a Ci -Ca alkyl group; 

A represents a group of formula -NH-or -(CHfe),,-, in which n represents an integer of from 1 to 3; 
said heterocyclic groups and nitrogen-containing heterocyclic groups having from 1 to 5 ring hetero-atoms 
selected from nitrogen, oxygen and sulphur hetero-atoms and being unsubstituted or having at least one 
substituent selected from substituents (a) and substituents <b); 



substituents ^a}: Ci -C6 alkyl groups, Ct -C* alkoxy groups, Ci -C? aliphatic carboxylic acyl groups. Ci - 
0? aliphatic carboxylic acyloxy groups, aromatic carboxylic acyl groups, aromatic carboxylic acyloxy groups. 
Ci -C; aliphatic carboxylic acylamino groups, aromatic carboxylic acylamino groups, heterocyclic-carbonyl 
groups, provided that any such heterocyclic-carbonyl substituent is not itself substituted by a substituted 
heterocyclic or heterocyclic-carbonyl group, arylalkenoyl groups in which the alkenoyl part is C 3 -C?. 
trifluoromethyl groups, halogen atoms, nitro groups, cyano groups, amino groups. Ci -C< alky lam ino groups, 
dialkylamino groups in which each alkyl part is Ci -C*. alkylcarbamoyl groups in which the alkyl part is Ct - 
C*. dialkylcarbamoyl groups in which each alkyl part is Ci -C4, alkoxycarbonyloxy groups in which the 
alkoxy part is Ci -C^ heterocyclic groups, provided that any such heterocyclic substituent is not itself 
substituted by a substituted heterocyciic or heterocyclic-carbonyl group, carboxy groups and esters and 
amides of said carboxy groups, the aromatic parts of said aromatic acyl, acyloxy and acylamino groups 
being C6 -C10 carbocyclic aryl groups which are unsubstituted or have at least one substituent selected from 
Ci -C* alkyl groups, Ci -C* alkoxy groups and halogen atoms; 



substituents (b): aryl groups and oxygen atoms; 

said aryl groups and the aryl parts of said aralkyl groups are C6 -C« carbocyclic aryl groups which are 
unsubstituted or have at least one substituent selected from substituents (a), defined above, provided that, 
where said substituent (a) is a group containing an aryl group, this is not itself substituted by another group 
containing a substituted aryl group; and 

the alkyl parts of said aralkyl groups have from 1 to 4 carbon atoms]; 
and pharmaceutical^ acceptable salts thereof, which process comprises: 

reacting together two compounds, one having a terminal carboxy group, or reactive derivative thereof and 
the other having a terminal amino group or reactive derivative thereof, under peptide synthesis conditions, 
said two compounds corresponding to the fragments derivable by cleavage of any one of the peptide bonds 
marked a. j8 and 7 in the following formula (I) and. where A is a group -NH-. between that group and the 
adjacent carboxy group: 
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10 



15 



(I) 



20 



\ / 

. R 2 R 3 • 

I I I 

CH 2 .. CH-2 CH 2 R 4 

I . I I - / 

R 1 -C-A-CH-C-a-NH-CH-C-P-NH-CH-CH-CH 2 -C-Y-N 
II il II | II \ 

0 0 O OH O R 5 

(in which R 1 -R s and A are as defined above) or a compound of formula (I) in which a reactive group or 
groups has or have been protected: and 

if necessary, deprotecting and/or salifying the resulting compound. 

2. A process according to Claim 1, in which: 
there are reacted together compounds of formulae: 



25 



30 



35 



40 



45 



50 



55 
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R 2 
I 

s CH 2 

,.1 (IV) 
Rl -C-A-CH-C-OH 
II II 
0 O 

w 

or a reactive derivative thereof. 



R3 
I 

CH 2 

I (V) 
NH 2 -CH-C-OH 

O 

or a reactive derivative thereof, 

25 



/ \ 

30 • • 

I I 

• # 

\ / 

(VI) 

35 | 

CH 2 

NH 2 -CH-CH-CH 2 -C-OH 
I li 

<o . OH O 

or a reactive derivative thereof, and 



45 



SO 



55 



R4 

/ 

H-N (vii) 
\ 

RS 

or a reactive derivative thereof (in the above formulae R 2 -R 5 and A are as defined in Claim 1 and 
R 1 represents any of the groups represented by R 1 , as defined in CIaira-4., or an active group), and 
where R 1 represents said active group, it is converted to any one of the groups represented by R 1 ; 

3. A process according to Claim' 2. in which there are reacted a peptide compound derivable by 
reaction of some of said compounds of formulae (IV), (V), (VI) or (VII), as defined in Claim 2. or said 
reactive derivatives with the remainder of said compounds or said reactive derivative(s) or with a peptide 
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compound or compounds derivable by reaction of said remainder or reactive derivative(s) thereof, the 
reaction(s) being in an order corresponding to the order of the residues derived from said compounds of 
formulae (IV). (V). (VI) and (VII) in said compound of formula (I). 

4. A process according to Claim 2 or Claim 3. in which A represents a group of formula -NH-and the 
s compound of formula (IV) is replaced by the two compounds of formulae (IVa) and (IVb): 
R 1 - C -OH (Na) 
O 

and 



70 



15 



R2 
I 

CH 2 
I 

H 2 N-CH-C-OH 

II 
O 



(IVb) 



(in which R 1 and R 2 are as defined in Claim 1). 

5. A process according to any one of Claims 1 to 4, wherein: 
R' represents a nitrogen-containing heterocyclic group having 5 or 6 ring atoms or a group of formula (II): 



» R 6 

/ 

-N (II) 
\ 

R 7 

30 

in which R 6 and R 7 are the same or different and each represents a hydrogen atom or a Ci -Ca alkyi 
group; 

R 2 represents a cyclohexyl group, a phenyl group or a naphthyl group; 
35 R 3 represents an imidazolyl group, a thiazolyl group or an isoxazolyl group; 

R* represents a Ci -Ca alkyi group having at least one substituent which is a heterocyclic group having 5 or 
6 ring atoms or a group of formula (III): 



40 R 8 

/ 

-N (III) 
\ 

45 

in which R s and R 9 are the same or different and each represents a hydrogen atom or a Ct -Ca alkyi 
group; 



R 5 represents a hydrogen atom; and 
50 A represents a group of formula -CHr; 

said heterocyclic groups and nitrogen-containing heterocyclic groups having from 1 to 3 ring hetero-atoms 

selected from nitrogen, oxygen and sulphur hetero-atoms. 

6. A process according to any one of Claims 1 to 4. wherein: 

R 1 represents a Ct -Ce alkyi group having at least one substituent selected from pyridyl groups, non- 
5 s aromatic nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 
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R6 

/ 

-N (II) 
\ 

R7 

in which R € and R 7 are the same or different and each represents a hydrogen atom, a Ci -Ce alkyl 
group, a phenyl group, an aralkyl group or a C3 -C« cycloalkyl group; 

R 2 represents a phenyl group gr a naphthyl group; ~ 

R3 represents an aromatic heterocyclic group having 5 or 6 ring atoms; 

R* represents a Ct -C« alkyl group having at least one substituent which is a hydroxy group, a pyridyl group, 
a non-aromatic heterocyclic group having 5 or 6 ring atoms or a group of formula (III): 

R8 

/ 

-N (III) 
\ 

R9 

in which R a and R 9 are the same or different and each represents a hydrogen atom or a Ci -Ce alkyl 
group; 

R 5 represents a hydrogen atom; 

A represents a group offormula -NH-; 

said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms. 

7. A process according to any one of Claims 1 to 4, wherein: 
R 1 represents a Ct -Ce alkyl group, a C1 -C2 alkyl group having at least one substituent selected from 
nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 

R6 

/ 

-N (II) 
\ 

R7 

in which R 8 and R 7 are the same or different and each represents a hydrogen atom, a Ct -Ce alkyl 
group, an aralkyl group or a C3 -C? cycloalkyl group, 

a nitrogen-containing heterocyclic group having 5 or 6 ring atoms or a group of formula (II). as defined 
above; 

R 2 represents a phenyl group, a phenyl group having at least one substituent selected from substituents (a), 
defined in Claim 1. a naphthyl group or a naphthyl group having at least one substituent selected from 
substituents (a), defined in Claim 1 : 

R3 represents an aromatic heterocyclic group having from 5 to 10 ring atoms, a phenyl group, a phenyl 
group having at least one substituent selected from substituents (a), defined in. Claim 1 , or a Ct. -Ce a{kyl 
group; 

R 4 represents a Ci -Ce alkyl group or a Ct -Ce alkyl group having at least one substituent which is a hydroxy 
group, a pyridyl group, an imtdazolyl group, a non-aromatic heterocyclic group having 5 or 6 ring atoms or 
a group of formula (III): 
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R8 . 

/ 

-N (III) 
\ 

R9 

in which R 8 and R 9 are the same or different and each represents a hydrogen atom or a Ci -C6 alkyl 
group; 

R 5 represents a hydrogen atom; 

A represents a group of formula -<CH2) 0 -. in which n represents an integer of from 1 to 3; 

said heterocyclic groups, aromatic heterocyciic groups and nitrogen-containing heterocyclic groups having 

from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms. 

8. A process according to any one of Claims 1 to 4, wherein: 
R 1 represents a Ct -C6 aikyl group having at least one substituent selected from pyridyl groups, non- 
aromatic nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 



-N 



R7 



(II) 



in which R s and R 7 are the same or different and each represents a hydrogen atom, a C« -Ce alkyl 
group, a phenyl group, an aralkyl group or a C* -C; cycloalkyl group, 

or a nitrogen-containing heterocyclic group having 5 or 6 ring atoms; 

R 2 represents a phenyl group, a phenyl group having at least one substituent selected from substituents (a), 
defined in Claim 1 . a naphthyl group or a naphthyl group having at least one substituent selected from 
substituents (a), defined in Claim 1 ; 

R 3 represents an aromatic heterocyciic group having 5 or 6 ring atoms, a phenyl group, a phenyl group 
having at least one substituent selected from substituents (a), defined in Claim 1 , or a Ci <k alkyl group; 
R 4 represents a Ct -Ce alkyl group having at least one substituent which is a hydroxy group, a pyridyl group, 
an imidazolyi group, a non-aromatic heterocyclic group having 5 or 6 ring atoms or a group of formula (III): 



(III) 



in which R* and R 9 are the same or different and each represents a hydrogen atom or a Ci -Ce alkyl 
group; 

R 5 represents a hydrogen atom; 

A represents a group of formula -NH-; 

said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms. 

9. A process according to any one of Claims 1 to 4, wherein: 
R 1 represents a Ct -Cs alkyl group having at least one substituent selected from pyridyl groups, non- 
aromatic nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 
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70 



20 



25 



35 



40 



45 



R6 

/ 

-N (ii) 
\ 



R7 

in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a Ci -C6 afkyl 
group, a phenyl group, an aralkyl group or a C3 -C; cycloalkyl group, 



or a nitrogen-containing heterocyclic group having 5 or 6 ring atoms;. .'* 
R 2 represents a cyclohexyl group; 

R3 represents an aromatic heterocyclic group having 5 or 6 ring atoms, a phenyl group, a phenyl group 
having at least one substituent selected from substituents (a), defined in Claim 1 , or a C1 -C6 alkyl group; 
75 R 4 represents a Ci -Ce alkyl group or a Ci -C6 alkyl group having at least one substituent which is a hydroxy 
group, a pyridyl group, an imidazolyl group, a non-aromatic heterocyclic group having 5 or 6 ring atoms or 
a group of formula (III): 



R8 

/ 

-N (III) 
\ 

R9 



in which R 8 and R 9 are the same or different and each represents a hydrogen atom or a C* -Cs alkyl 
group; 

R 5 represents a hydrogen atom; 
A represents a group of formula -NH-; 
30 said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms. 

10. A process according to any one of Claims 1 to 4, wherein: 
R* represents a Ci -C6 alkyl group having at least one substituent selected from non-aromatic nitrogen- . 
containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 



R6 

/ 

-N (II) 
\ 

in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a Ci -Ce alkyl 
group, a phenyl group, an aralkyl group or a C3 -C/ cycloalkyl group, 



a pyridyl group or a non-aromatic nitrogen-containing heterocyclic group having from 5 to 8 ring atoms or, 

when A represents a group of formula -(CH2)„-. a group of formula (II). as defined above; 

R 2 represents a cyclohexyl group, a phenyl group, a phenyl group having at least one substituent selected 

from substituents (a), defined in Claim 1, a naphthyl group or a naphthyl group having at least one 
M substituent selected from substituents (a), defined in Claim 1 ; 

R 3 represents an aromatic heterocyclic group having 5 or 6 ring atoms, a phenyl group, a phenyl group 

having at least one substituent selected from substituents (a), defined in Claim 1. or a Ct -Cs alkyl group; 

R* represents a Ci -Ce alkyl group; 

R 5 represents a hydrogen atom or a Ct -C$ alkyl group; 
55 A represents a group of formula -NH-; 

said aromatic heterocyclic groups and nitrogen-containing heterocycliifgroups having from 1 to 3 ring 

hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms. 
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11. A process according to any one of Claims 1 to 4, wherein: 
R 1 represents a C3 -C6 afkyl group, a Ci -C* alkyl group having at least one substituent selected from 
nitrogen-containing heterocyclic groups having from 5 to 8 ring atoms and groups of formula (II): 



5 




(ID 



\ in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a Ci -C* alkyl 
group, a phenyl group, an araJkyl group or a C5 -C; cycloalkyl group, 

15 or a nitrogen-containing heterocyclic group having from 5 to 8 ring atoms or, when A represents a group of 
formula -(CH2) n -. a group of formula (II), as defined above; 

R 2 represents a cyclohexyl group, a phenyl group, a phenyl group having at feast one substituent selected 
from substituents (a*), defined below, a naphthyl group or a naphthyi group having at least one substituent 
selected from substituents (a'), defined below; 
20 R 3 represents an aromatic heterocyclic group having from 5 to 10 ring atoms, a phenyl group, a phenyl 
group having at least one substituent selected from substituents (a'), defined below, or a Ci -C< alkyl group; 
R 4 represents a Ct -Ca alkylgroup or a Ci -Cs alkyl group having at least one substituent which is a hydroxy 
group, a heterocyclic group having 5 or 6 ring atoms or a group of formula (III): 

R8 

/ 

N (III) 
\ 

R9 



25 



30 



in which R 8 and R 9 are the same or different and each represents a hydrogen atom or a C« -C* alkyl 
group; 

35 R 5 represents a hydrogen atom or a Ci -C* alkyl group; 

A represents a group of formula -NH-or -(CHfc),,-, in which n represents an integer of from 1 to 3; 
said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms and being 
unsubstituted or having at feast one substituent selected from substituents (a*), defined below, and 

40 substituents (b), defined in Claim 1; 



substituents (aQ : Ct -Cg alkyl groups, Ci -C4 alkoxy groups, trifluoromethyl groups, halogen atoms, nitro 
45 groups, cyano groups, amino groups, Ci -C* alkylamino groups, dialkylamino groups in which each alkyl 
part is Ci -C4, alkyicarbamoyl groups in which the alkyl part is Ci -C*, dialkylcarbamoyl groups in which 
each alkyl part Is Ci -C* alkoxycarbonyloxy groups in which the alkoxy part is Ci -C*, heterocyclic groups, 
provided that any such heterocyclic substituent is nor itself substituted by a substituted heterocyclic or 
heterocyclic-carbonyl group, carboxy groups and esters and amides of said carboxy groups; 

so 

said aryl groups and the aryl parts of said aralkyl groups are Ce -C10 carbocyclic aryl groups which are 
unsubstituted or have at least one substituent selected from substituents (a'), defined above; and 
the alkyl parts of said aralkyl groups have from 1 to 3 carbon atoms. 
12. A process according to any one of Claims 1 to 4, wherein: 
55 R 1 represents a C3 or C* alkyl group, a Ct -C* alkyl group having at least one substituent selected from 
nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 
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R6 

/ 

-N (II) 
V 
R7 

in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a Ci -C< alkyl 
group, a phenyl group, an unsubstituted aralkyl group or a C5 or C6 cycloalkyl group, 



10 



or a nitrogen-containing heterocyclic group having 5 or 6 ring atoms or, when A represents a group of 

formula -{CH2) n -, a group of formula (II), as defined above; 

R 2 represents a cyclohexyl group, a phenyl group, or a naphthyl group; 
* R 3 represents an aromatic heterocyclic group having from 5 to 9 ring atoms, a phenyl group, a phenyl 

^ ts group having -at least one substituent selected from substituents (a*), defined below, or a C3 alkyl group; 

R* represents a Ci -Ce alkyl group or a C1 -Ce alkyl group having at least one substituent which is a hydroxy 
4 group, a heterocyclic group having 5 or 6 ring atoms or a group of formula (III): 



20 



25 



r8 

/ 

-N (III) 
\ 

R* 

in which R 8 and R 9 are the same or different and each represents a hydrogen atom, a methyl group or 
an ethyl group; 

R 5 represents a hydrogen atom; 
30 A represents a group of formula -NH-or -(CH 2 ) n -, in which n represents an integer of from 1 to 3; 

said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms and being 
unsubstituted or having at least one substituent selected from substituents (a*), defined below, and 
substituents (b), defined in Claim 1; 

35 



substituents {aQ: Ct -C4 alkyl groups. Ci -C2 alkoxy groups, trifluoromethyl groups, halogen atoms, nitro 
groups, cyano groups, amino groups, Ci -C* alkylamino groups, dialkylamino groups in which each alkyl 
40 part is Ct -C2, alkylcarbamoyl groups in which the alkyl part is Ct -C<, dialkylcarbamoyl groups in which 
each alkyl part is Ci -C2, alkoxycarbonyloxy groups in which the alkoxy part is Ct -C*. heterocyclic groups, 
provided that any such heterocyclic substituent is not itself substituted by a substituted heterocyclic or 
heterocyclic-carbonyl group, carboxy groups and esters and amides of said carboxy groups; 

the aryl parts of said aralkyl groups are phenyl groups which are unsubstituted or have at least one 
substituent selected from substituents (a*), defined above; and 
the alkyl parts of said aralkyl groups have from 1 to 3 carbon atoms. 

13. A process according to any one of the preceding Claims, wherein n is 1. 

14. A process according to any one of Claims 1 to 4, wherein: 
R x represents a branched chain C3 or C* alkyl group, a Ct -C* alkyl group having at least one substituent 
selected from nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 

R 6 

/ 

- N . (II) 



45 



50 
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15 



in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a C- -Ca alky I 
group, a phenyl group, an unsubstituted- araikyl group or a C5 or Ce cycloalkyl group, 

or a nitrogen-containing heterocyclic group having 5 or 6 ring atoms and combined through its nitrogen 
5 atom or a group of formula. (II), as defined above; . 

R 2 represents a cyclohexyl group, a phenyl group, or a naphthyi group; 

R3 represents an aromatic heterocyclic group having from 5 to 9 ring atoms, a phenyl group or a C3 alky! 
group; 

R 4 represents a Ci -Cs alkyl group or a C1 -Ce alkyl group having at least one substituent which is a hydroxy 
70 group, a heterocyclic group having 5 or 6 ring atoms or a group of formula (III): 

R8 

/ 

-N (III) £ 

t 

in which R s and R 9 are the same or different and each represents a hydrogen atom, a methyl group or 
20 an ethyl group; 

R 5 represents a hydrogen atom; 

A represents a group of formula -CH2-; 

said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
25 from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms and being 
unsubstituted or having at least one substituent selected from substituents (a*), defined in Claim 12. and 
substituents (b), defined in Claim 1 ; 

the aryl parts of said araikyl groups are phenyl groups which are unsubstituted or have at least one 
substituent selected from substituents (a*) ( defined in Claim 12; and 
30 the alkyl parts of said araikyl groups have from 1- to 3 carbon atoms; 
and pharmaceutical^ acceptable salts thereof. 

1 5. A process according to any one of Claims 1 to 4, wherein: 
R f represents a Ci -C* alkyl group having at least one substituent selected from pyridyl groups, non- 
aromatic nitrogen-containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 



35 



40 



/ 

-N (II) 
\ 

R7 



in which R 6 and R 7 are the same or different and each represents a Ci -C4 alkyl group, a phenyl group, 
an unsubstituted araikyl group or a Cs or C6 cycloalkyl group, 

45 

or a pyridyl group, a non-aromatic nitrogen-containing heterocyclic group having 5 or 6 ring atoms, or, when 

A represents a group of formula -CHr, a group of formula (1 1), as defined above: § 

R 2 represents a cyclohexyl group, a phenyl group or a naphthyi group; 

R3 represents an aromatic heterocyclic group having from 5 to 9 ring atoms, a phenyl group, a phenyl 
50 group having at least one substituent selected from substituents (a"), defined in Claim 12, or a Ca alkyl & 
group; 

R 4 represents a Cs or C* alkyl group or a Ci -Ce alkyl group having at least one substituent which is a 
heterocyclic group having 5 or 6 ring atoms or a dialkylamino group, in which each alkyl part is Ci -C*: 
R 5 represents a hydrogen atom; 
55 A represents a group of formula -NH-or -CH2-; 

said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms and being 
unsubstituted or having at least one substituent selected from substituents (a*), defined in Claim 12, and 
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substituents (b), defined in Claim 1: 
the aryl parts of said aralkyl groups are phenyl groups; and 
the aikyl parts of said aralkyl groups have from 1 to 3 carbon atoms. 
16. A process according to any one of Claims 1 to 4, wherein: 
5 R 1 represents a Ci -C* alky! group having at least one substituent selected from non-aromatic nitrogen- 
containing heterocyclic groups having 5 or 6 ring atoms and groups of formula (II): 



R6 

/ 

-N (II) 
\ 

is in which R 6 and R 7 are the same or different and each represents a Ci -C< alkyl group, a phenyl group, 
T an unsubstituted aralkyl group or a cyclohexyl group, 

or a non-aromatic nitrogen-containing heterocyclic group having 5 or 6 ring atoms, or, when A represents a 
group of formula -CHr. a group of formula (II), as defined above: 
20 R 2 represents a phenyl group or a naphthyl group; 

R 3 represents an aromatic heterocyclic group having 5 or 6 ring atoms, ah indolyl group, a phenyl group or 
a Cj or Ca alkyl group; 

R* represents a C3 or Ci alkyl group or a Ci -C6 alkyl group having at least one substituent which is a 
heterocyclic group having 5 or 6 ring atoms or a dialkylamino group, in which each alkyl part is C« -C<; 
25 R 5 represents a hydrogen atom; 

A represents a group of formula -NH-or -Chfe-; 

said heterocyclic groups, aromatic heterocyclic groups and nitrogen-containing heterocyclic groups having 
from 1 to 3 ring hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms and being 
unsubstituted or having at least one substituent selected from substituents (a - ), defined in Claim 12. and 
30 substituents (b), defined in Claim 1; 

the aryl parts of said aralkyl groups are phenyl groups; and 
the alkyl parts of said aralkyl groups have 1 or 2 carbon atoms. 

17. A process according to any one of Claims 1 to 4, wherein R' represents a t-butyl group, a Ci -C3 
alkyl group having a single substituent selected from: 



35 



groups of formula (II), as defined in Claim 1 in which R 6 represents a Ci -C* alkyl group and R 7 represents a 
Ci -C* alkyl group, a benzyl group or a cyclohexyl group, and heterocyclic groups having 5 or 6 ring atoms, 
of which at least one is a nitrogen atom and from 0 to 2 are hetero-atoms selected from nitrogen, oxygen 
and sulphur hetero-atoms, 



40 



a group of formula (II), defined in Claim 1 in which R 6 represents a Ci -C* alkyl group and R 7 represents a 
Ci -C* alkyl group, a benzyl group or a cyclohexyl group, or a heterocyclic group having 5 or 6 ring atoms, 
of which at least one is a nitrogen atom and from 0 to 2 are hetero-atoms selected from nitrogen, oxygen 
and sulphur hetero-atoms. 

45 18. A process according to any one of Claims 1 to 4, wherein R* represents a Ci -C3 alkyl group having 
a single substituent selected from: 

morpholino, thiomorpholino, piperidyl and pyrrolidinyl groups; piperazinyl groups which themselves 
have a single substituent selected from Ci -Ca alkyl groups, C2 -C< alkoxycarbonyl groups, benzyl groups, 
so phenyl groups, benzhydryl groups, pyridyl groups and phenyl and benzhydryl groups having at least one 
substituent selected from halogen atoms, Ci -C3 alkoxy groups and trifluoromethyl groups: dialkylamino 
groups in which each alkyl part is Ci -C^ benzylamino groups; and N-alkyl-N-benzylamino. N-alkylrN- 
phenethylamino and N-alkyl-Nrcyclohexylamino groups in which the aikyl part is Ct -Ci; " 

55 a morpholino group; a thiomorpholino group; a piperidyl group; a pyrrolidinyl group; a piperazinyl group 
which has a single substituent selected from Ci -Cj alkyl groups, C2 -C* alkoxycarbonyl groups, phenyl 
groups, pyridyl groups and phenyl groups having at least one substituent selected from halogen atoms, Ci • 
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C3 alkoxy groups and trifluoromethyl groups; a diaikylamino group in which each alkyi part is C« -C*; or an 
N-aikyl-N-benzylamino, N-alkyKN-phenethylamino or N-aikyl-N-cyclohexylamino group in which the aikyl 
part is Ci -d. 

19. A process according to any one of Claims 1 to 4. wherein R 1 represents a C«* -Chalky I group having 
a single substituent selected from the group consisting of: 

morpholino. thiomorpholino. piperidyl and pyrrolidinyl groups; piperazinyl groups which themselves 
have a single substituent selected from Ct -C3 alkyl groups. C2 -Ca alkoxycarbonyl groups, benzyl groups, 
phenyl groups, benzhydryl groups, pyridyl groups and phenyl and benzhydryl groups having at least one 
substituent selected from halogen atoms, Ci -C3 alkoxy groups and trifluoromethyl groups; benzylamino 
groups; diaikylamino groups in which each alkyl part is Ci -C*; and N-alkyl-N-benzylamino, N-alkyl-N- 
phenethylamino and N-alkyl-N-cyclohexylamino groups in which the alkyl part is Ct -C4 

a morpholino group; a piperazinyl group which has a single substituent selected from C- -C3 alkyl groups, 
ethoxycarbonyl groups, phenyl groups and phenyl groups having at least one substituent selected from 
halogen atoms, C« -Ca alkoxy groups and trifluoromethyl groups; or an N-alkyl-N-benzylamino or N-alkyi-N- 
cyclohexylamino group in which the alkyl part is 0* -C*. 

20. A process according to any one of Claims 1 to 4, wherein FV represents a 4-phenyM -piperazinyl, 
N-methyl-N-benzylamino, morpholino. N-methyl-N-cycIohexyiaminomethyl. N-methyi-N-benzylaminomethyl, 
N-isopropyl-N-benzylaminomethyl, benzylaminomethyl, 4-phenyM-piperazinylmethyl, diethylaminomethyl. 
N-methyl-N-butylaminomethyl. N-methyl-N-phenylaminomethyl. morpholinomethyl, 3-morpholinopropyl. 4- 
(4-fluorophenylH-piperazinylmethyl, 4-(4-chlorophenyl)-1-piperazinylmethyl, 4-(4-methoxyphenylH- 
piperazinylmethyl, N-methyl-N-phenethylaminomethyl, diisobutylaminomethyl or 4-(4-chlorobenzhydryl)-l- 
piperazinylmethyl group. 

21. A process according to any one of Claims 1 to 4 and 17 to 20. wherein R 2 represents a phenyl or 
naphthyl group. 

22. A process according to any one of Claims 1 to 4 and 17 to 20, wherein R 2 represents a naphthyl 
group. 

23. A process according to any one of Claims 1 to 4 and 17 to 22, wherein R 3 represents a thienyl, 
isoxazolyl, thiazolyl, imidazolyl, pyridyl. indolyl. phenyl or isopropyl group. 

24. A process according to any one of Claims 1 to 4 and 17 to 22. wherein R3 represents a thienyl, 
isoxazolyl, thiazoiyl, imidazolyl or isopropyl group. 

25. A process according to any one of Claims 1 to 4 and 17 to 24, wherein R 4 represents a C 3 -Ce alky! 
group or a Ci -C* alkyl group having a single substituent which is a heterocyclic group having 5 or 6 ring 
atoms. 

26. A process according to any one of Claims 1 to 4 and 17 to 24. wherein R 4 represents a propyl, 
butyl, isobutyi, sec-butyl, pentyl, isopentyl, 2-methylbutyl, hexyl, isohexyl or 2-methyipentyl group, a Ci -C3 
alkyl group having a morpholino or 2-oxopyrrolidinyl substituent or a 1-morphoiinomethyl-2-methyIbutyl 
group. 

27. A process according to any one of Claims 1 to 4 and 17 to 24. wherein R 4 represents a 2- 
morpholinoethyl, propyl, butyl, isobutyi. pentyl, isopentyl, 2-methylbutyl, hexyl. 3-(2-oxo-1-pyrrolidinyi)propyl 
or 1-morpholinomethyl-2-methy!butyl group. 

28. A process according to any one of Claims 1 to 4 and 17 to 27. wherein A represents a group of 
formula -NH-or -(CHdn-, in which n represents 1 or 2. 

29. A process according to any one of Claims 1 to 4. wherein: 

R 1 represents a Ci -C3 alkyl group having a single substituent selected from the group consisting of: 

morpholino, thiomorpholino, piperidyl and pyrrolidinyl groups; piperazinyl groups which themselves 
have a single substituent selected from Ci -C3 alkyi groups. C2 -C* alkoxycarbonyl groups, benzyl groups, 
phenyl groups, benzhydryl groups, pyridyl groups and phenyl and benzhydryl -groups having at least one 
substituent selected from halogen atoms, Ct -C3 alkoxy groups and trifluoromethyl groups; diaikylamino 
groups in which each alkyl part is Ci -C*; benzylamino groups; and N-alkyl-N-benzylamino T N-alkyl-N- 
phenethylamino and N-alkyl-N-cyclohexylamino groups in which the alkyl part is Ci -C<; 

a morpholino group;* a thiomorpholino group; a piperidyl group; a pyrrolidinyl group; a piperazinyl group 
which has a single substituent selected from Ci -C3 alkyl groups, C2 -C* alkoxycarbonyl groups,* phenyl 
groups, pyridyl groups and phenyl groups having at least one substituent selected from halogen atoms. Ci - 
C3 alkoxy groups and trifluoromethyl groups; a diaikylamino group in which each alkyl part is C« -C<; or an 
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N-alkyl-N-benzylamino. N-alkyl-N-phenethylamino or N-alkyl-N-cyclohexylamino group in which the alkyl 
part is Ci -C*; * " 

R 2 represents a phenyl or naphthyl group; 

R3 represents a thienyl, isoxazolyl. thiazolyl, imidazoiyl, pyridyl. indolyl, phenyl or isopropyl group: 

R 4 represents a C3 -Ce alkyl group or a C1 -Ci alkyl group having a single substituent which is a heterocyclic 

group having 5 or 6 ring atoms; and 

A represents a group of formula -NH-or -(CH2) n -. in which n represents t or 2. 

30. A process according to any one of Claims 1 to 4. wherein; 

R' represents a C1 -C3 alkyl group having a single substituent selected from the group consisting of: 

morpholino, thiomorpholino. piperidyl and pyrrolidinyl groups; piperazinyl groups which themselves 
have a single substituent selected from Ci -& alkyl groups. C 2 -C4 alkoxycarbonyl groups, benzyl groups, 
phenyl groups, benzhydryl groups, pyridyl groups and phenyl and benzhydryl groups having at least one 
substituent selected from halogen atoms, Ci -C3 alkoxy groups and trrfluoromethyl groups; benzylamino 
groups; dialkylamino groups in which each alkyl part is Ci -C4 and N-alkyl-N-benzylamino. N-alkyl-N- 
phenethylamino and N-alkyl-N-cyciohexylamino groups in which the alkyl part is Ci -C4; 

a morpholino group; a piperazinyl group which has a single substituent selected from Ci -C3 alkyl groups, 
ethoxycarbonyl groups, phenyl groups and phenyl groups having at least one substituent selected from 
halogen atoms. Ci -C 3 alkoxy groups and trifiuoromethyl groups; or an N-alkyl-N-benzylamino or N-alkyl-N- 
cyclohexylamino group in which the alkyl part is Ci -C4; 
R 2 represents a naphthyl group; 

R3 represents a thienyl. isoxazolyl, thiazolyl. imidazoiyl or isopropyl group; 

R* represents a propyl butyl, isobutyl, sec-butyl, pentyl, isopentyi. 2-methylbutyl, hexyl. isohexyi or 2- 
methylpentyl group, a Ci -C3 alkyl group having a morpholino or 2-oxopyrrolidinyl substituent or a 1- 
morpholinomethyl-2-methylbutyl group; and 

A represents a group of formula -NH-or -<CH 2 ) n - f in which n represents 1 or 2. 

31. A process according to any one of Claims 1 to 4, wherein: 

R 1 represents a *4-phenyl-l -piperazinyl, N-methyl-N-benzylamino. morpholino, N-methyl-N-cyclohex- 
ylaminomethyl, N-methyl-N-benzylaminomethyl, N-isopropyl-N-benzylaminomethyl, benzylaminomethyl, 4- 
phenyl-1 -piperazinylmethyl. diethylaminomethyl, N-methy l-N-butylaminomethyl, N-methyl-N- 
phenylaminomethyl. morpholinomethyl, 3-morpholinopropyl. 4-(4-fluoropheny I)- 1 -piperazinylmethyl, 4-(4- 
chlorophenyl)-l -piperazinylmethyl, 4-{4-methoxyphenyl)-l -piperazinylmethyl, N-methyl-N- 

phenethylaminomethyl. diisobutylaminomethyl or 4-(4-chlorobenzhydrylH -piperazinylmethyl group; 
R 2 represents a naphthyl group; 

R3 represents a thienyl, isoxazolyl, thiazolyl, imidazoiyl or isopropyl group; 

R* represents a 2-morpholinoethyl, propyl, butyl, isobutyl. pentyl. isopentyi. 2-methylbutyl, hexyl, 3-(2-oxo-1- 

pyrrolidinyl)propyl or 1 -momholinomethyl-2-methylbutyl group: and 

A represents a group of formula -NH-or -<CI-h) n - t in which n represents 1 or 2. 

32. A process according to any one of Claims 1 to 4. in which the reagents and reaction conditions are 
so selected as to prepare: 

N-{N-t3-morpholinoc^onyl-2-{1-naphthylm^ 

morpholinoethyl)amide; 

N-{N-[3-(N-benzyl-N-methylc^bam 

morpholinoethyl)amide; 

N-{N-[3-(N-benzyl-N-me 

(2-morpholinoethyl)amide; 

N-£N-[3-mon?holinoc»rbonyl-2-(1-naph 

methylbutyljamide; 

N-{N-[N-{N-cyclohexyl-N-methylaminoacetyl)-3-(1-naphthylhalanylh 
morpholinoethyOamide; 

N-{N-[N-(N-methylaniHnoacetyl)-3-(1-naphthyl)-^ 
amide; 

N-{N-[N-(N-cyclohexyl-N-methylaminoacetyl)-3-(1-naphmyl)-alanylH 

pyrrolidinyl)propyl]amide; 

N-{N^N-(N-benzyl-N-me^ 

1 -pyrrolidinyl)propyl]amide; 

N-{N-[N-(N-benzyl-N-methylaminoace^ 
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morpholinoethyOamide; 

N-fN-{NK^4-chlorobenzhy^ 

(2-morphoIinoethyl)amide: 

N-{N-[N-(N-benzyl-NHSopropylam^ 
s morpholinoethyOamide; 

N-{N-{N-(Nn:yclahexyl^ 

oxo-1 -pyrrolidinyl)propyl]amide; 

N-{N-[N-(N-benzyl-N-methylaminoacety!)-3-{1-naphm 

1 -pyrrolidiny l)propyl]amide; 
to N-{N-[N-morpholinoacetyl-3-(1^ 

N-{N-fN-morphoIinoacetyl-3-(1-na0hthyl)-aTan 

N-{N-[N-moipholirioacetyl-3-(1^aphthyl)-alanylJ-3-{4-thi 

N-{N^N-morpholinoacetyl-3^1-naphthy!)-al^ 

N-{N-[N-morpholinoacetyI-3-{1-naphthyl^ 
rs N-{N-{N-mofpholinoacetyl-3-(l-napM^ 

N-{N-[N-morpholinoacetyl-3-(1-naphthyl)-aIanyl]-3-(4-thiazolyi)-alan 

N-{N-[N-morpholinoacetyl-3-(1-naphthyl)-alany^ 

N-[N-(N-morpholinoacetyl-phenylalanyl)-!eucyi]-cyclostatin-(2-methylbutyI)am 
N-[N-(N-morpholinoacetyli3henylal^ 
20 NKN-{N-morpholinoacetyl^henylaianylh3-(4-thiazolyi)alany 

or 

N-[N-(N-morpholinoacetyJ-phenylalanyl)-3-(4-ttt 
25 or a pharmaceutical^ acceptable salt thereof. 

33. A process according to any one of Claims 1 to 4, in which the reagents and reaction conditions are 
so selected as to prepare: 

N-{N-[(2R)-3-morpholinocarbonyl-2-(^ 

morpholinoethyOamide; 
30 N-{N-[(2R)-3^on?hoIinocarfDonyl-2-(^ 

morpholinoethyOamide: 

N-{N-[(2R)-3^-benzyl-N-methyfc 

a!anyl}-cyclostatin-{2-morpholinoethyl)amide; 

N-{N-{(2R)-3-(N-benzyl-NHTiethytc^^ 
35 alanyI}-cyclostatin-{2-morpholinoethyl)amide; 

N-{N-[(2R)-3-morpholinocarbonyl^ 

methylbutyljamide; 

N-{^N-(N-cyclohexyl-N-methylaminc^cetyl)-3-(1-naphthyl)-L-alan 
morpholinoethyOamide; 
40 N-{N-[N-(N-methylanilinoa<»ty^ 
morpholinoethyOamide; 
N-{N-fW-(N-c^clohexyl-N-methyte^ 
pyrrolidinyl)propyl]amide; 

N-[N-{N-[4-(4-chloroben2hydryl)-1 -piperazinylacetyl]-3-(1 -naphthyl)-l-alanyl}-3-{4-thiazolyl)-L-alanyl]- 
45 cyclostatin-(2-morpholinoethyl)amide; 
N-{N-[N-(N43enzyl-N-isopropylaminoaw^ 
morpholinoethyOamide; 
N-{N^N-moipholinoacetyl-3-{1-naphthyl^ 
amide; 

so N-{N-[N-moipholinuacetyl-3-(1-naphthyO-L-^^^ 
N-[N-(N-morpholinoacetyl-L-phenylalan^^^ 
N-[N-{N-morpholinoacetyl-LiJh^ 

or 

55 • 

N-[N-(N-morpholinoacetyl-L-phenyl^ 

or a pharmaceutical^ acceptable salt thereof. ^ 
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